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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY
APPENDIX B. RAw DATA
0SW1- 020 ~(1)
Page 1 BEX REPORT Work Order # 01-10-676
Received: 10/15/01 11/09/01 14:34:59
REPORT UC, ALTER FACILITY PREPARED Environmental Snterprises
TO DEPT. OF CIVIL & ENVIR. ENC. BY 10163 Capcinnati-Dayton Rd. A3
CINCINNATY, OHIO 45221-0071 Cincinnati, Ohio 45247 W_%ég;ﬂ—
RTIFIED BY
ATTEN LINDA RIESER ATTEN Debbe Jones
' PHONE {(513) 772-2838 ____ CONTACT JASON
CLIENT SCIEO2 SAMPLES _6 V
COMPANY SCIENCE APPLICATIONS INT'L Enclosed are the results of specified samples submirted for
FACILITY analysis. Tf vou have any guescions please use Order # for
faster identificavaron, : )
OHIQ EPA CERTIFICATION: CHEMICRY #6095, MICROBICTLOGICAL #8520
WORK ID RE-CHECK SX*'S : WO# 81-10-360
TAKEN CUSTOMER QR/QC ENCIOSURES .
TRANS DELIVERED
TYPE LIQUID
P.0. % 4400038533
INVOICE untder gepavace cover
SAMPIE IDENTIFICATION TEST CODES and NAMES used on this workorder
83 Vergdop A BL pH2 HS Mercury (Cold vapers
U2 vepdor A BT
©03 ¥Yendor A AM  pHZ
04 Vendor A AM EECD
095 vepder & BU prl
“ 06 ¥epdor B B pESD

e e o
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Raw Data

Page 2
Received: 10/15/01

Results By Test

Work Order £ 01-10-676

| TEST CODR |  Sample 91 Sample 02 Sample 03 sample 04 sample 05 |
{_default units | _lentersd units) (entered units) (entered units) {(entered units) (entered unics) |
L { - !
| nc 1 2.22 0.811° 3.8 2.280 1s.1 I
| =/ | ) }
{ }
| TEST CODE Sample 06

j_gefaulr ynirs

lencered units

i

j Bs
] wg/l
1

i
!
|
i
]

0.507
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Page 1 EBX REPORT wWork Order § 01-10-674
Received: 10/29/01 11/13/01 11:59:43 .

REPORT UC, ALTER FACILITY PREPARED Envaironmental Enterpriges

TO BEPT. OF CIVIL & ENVIR. ENG. BY 10163 g;ncinna:i-mg*on Rd.
CINCINNATI, OHIO 45221-0071 Cincinnati, Ohio 45241 ) o
IFIED BY
ATTEN LINDA RIBSER ATTEKR Debbe Jenes ’
PHONE {513} 772-2818 CONTACT JASON

CLIENT SCIE02 ' SAMPLES 44
COMPANY SCIENCE APPLICATIONS INT'L Enclomed are the results of specified samples submitted for
FACILITY anaslysis. I1f you have any guestions piease use Crder ¥ for

faster idencification.
OHIO EFA CERTIFICATION: CHEMICAL #4095, MICROBIOLOGICAL #850

WORK ID 1£/17-29/01 PPA NG (ALTER)
TAKEN CUSTOMER QA /DL ENCLOSURES.
TRANS DELIVERED

TYPE LIQUID/SOLID/LEACHATE

P.O. # 54080038593

INVOICE under separate gover

SAMPLE IDENTIFICATION TEST CUDES and NAMES used on this workorder
81 Vender £ 3-nH2R OON. ol IFACE HG Mercury (Cold wvapor)
82 veniordiimpil e V-V B3 ) Yol
93 Ve S S iET e TN i LEACE
84 vepgor 2 pogii SN pH TERCE
L5 yengnr 2 pesuy  SON gl TE(E
08 Vangoz A pengs  cow pu TEacy
82 siondoc a aecw =2 reacw
88 apda= & zopEIn OB ai.. LEACH
0% ae p Soep1n Y o g
18 vUpngor A SsohloD  ooil ool TFACH
12 oodes 5 CoRvon  OON o TERCH
12 yonder A CopHD YN oE IFATH
13y S R
14 ¢ & Cagll s 2 IELCE
15 Vemdos S Cankbe 20N . o3 LEACE '
18 yerder p fomua  SON. pH TERCH
12 Vendar ncoqmar oox  ow vk
13 yapdar p C-pHIn 0] oM TEACK
1% verger 2 Coomip OGN, pE [SACH
28 Vepgar 2 CooHIZT.  Orel  on  SIACH
|23 Yengor A 21T SHRTF ;
22 Vgogop A P-PT  TCLE IFACHATE A
23 vordor 3 D37 TS SENSACL,
24 yandap poBoRID TOID GOATHATE
2% yendor A C-TT  TCLE IEASIRIE
28
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RAW DATA

Page 2 BEI REPORT Work Order # 01-10-674
Received: 10/29/01 11/13/01 11:59:43 '

SAMPLR IDENTIFICATION

P

ny
[~

o= )

201D AKX OIS LZACHYTE

e o~ P EASK

Yerdor ® P-5. SCLIE

Vanger B P-SZ SCLID

Verdor A B-S3 SCLIL

Tar e Do T
Yargor B P-S5 SOLID
Vepdor A C-S0 SOLIR
Yoodar A S-S SOLID
verdor B C-83 SCLID
vergor B C-G# SDLID

BriEREBERIEI

s
o

[ - e -

Ve T ST

3
oy

7 - 29-S1 S I7

o
ts

vandor A RBN-SZ SOLID

=1

Verdor B RAW-53 SOLID
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

Page 3 ERI REPORT Work Order # 01-10-674
Received: 10/29/01 Repults By Test

TEST CUDE i Sample 01 Sample 02  Sample 03 Sample D4 Sample 05 H
i i lentered unics 3 entered units)

<0.0005 0.00251 0.00856 0.00482 0.00425 {

mg/l i
i

TEST £ODS Sample 96 Sample 07 Sample 08 Sample 09 Sample 10 i

defauls units

{enrered units! {enterad unirg! {encered unirs} {entered unics} ientered units) {

i

HG 0.0127 ©0.00424 0.00734 0.111 0.157 H

mg/1 { R
- I
} TEST CODE | Sample 11 Sample 12 Sample 13 Sample 14 Sample 15 {

i _defaulr units {entered units! {entered units)

i

| i
i Ho | <0.0005 0.00682 0.00254 0.00555 0.0140 i
i ma/1 I !
} I
{ TEST CODE Sample 16 Sacple 17 Sample 18 Sample 19 Sample 20

gefapit unics

(entered units; _lentered units) (entered unirs) {enteved units) {enterad units)

J
i ws 0.00180 0.001239 0.00378 0.781 0.136
| mgs2
! |
{ TEST CODE { Sample 21 Sample 22 Sample 23 Sample 24 Sample 25 H ¢
i_defacit uni ! tentered units: (entersd units: (entered units) {entered units! (entered units) |
r i ’ , j
| ne ] o.00116 0.00429 0.00223 6.00237 ©.00266 ]
| mg/2 { |
| {
. } TEST CODE { Sample 26 Sample 27 Sample 28 Sarple 23 Sample 30 {
}_default unirs { fentered units) ({enrered units! ientered units! tentersd unite) {entered units) |
{ i . : ;
{ nG H 0.00157 0.00142 <D.0005 0.00086 ©.00133 | .
] mg/l i i
i |
} TEST CODE i Sampie 31 fample 32 | Sample 33 Sample 34 . v
j.default -.' | lestered unats) l{encered unsta’ f{entered umivs' (envered umats) ientered units) ]
i ] :
[ < i ©.00186 183 3.5 3 354 243 H
| /L | m3/kg mg/kg wag/kyg ro/kg i
| |
} TEST CCDE i Sampie 36 Sarple 37 Sample 38 sample 39 Sample 40 i
|_defanle units | ientered ynits! lentered vnats)  fenrered univs  fenrered yoats!  lentered unitst
i ! i
| uG ! 183 301 312 480 615 i
i ma/l i mg/kg malikg wg/kg g/ Kg FS/RG
|
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RAw DATA

Page 4 BEI REPORT Work Order # 01-10-674
Received: 1G/29/01 Results By Test

| TEST CODE i Sample a1 Sample 42 Sample 43 Sample 44

{_defaulr units ! {enzerec unirs) {enrered unitrs) ger;tered units? {entered units)

! | ‘ ,

| 86 i 804 3,910 : 4.140 4.700

| mg/1 i mg/kg ng/kg mg/kg ma/kg
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EVALUATION OF TREATMENT OF BuLk ELEMENTAL MERCURY
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. ENVIRONMENTAL ENTERPRISES, INC.
QC REPORT
UNIVERSITY OF CINCINNATI
SCIE02
B-7

L R e ) TR LS ] 1 | A -



RAW DATA

CASE NARRATIVE

PROJECT: Science Applications Int’L (SCIE02) (Work Order # 0110674-01 to 44 and
0110676-01 to 06)

METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria.

Initial calibrations were performed within 0.9997 to 0.9998 Correlation Coefficient.

The daily calibration were verified by Initial Calibration Verification (ICV) standard and
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within
the acceptable control limits.

All the laboratory control samples recoveries were within the acceptable control limits.

RPD calculated for all duplicate analyses were within the acceptable control limits.

All matrix spike samples recoveries were within the acceptable control limits.

For two analytical batches Post Digestion Spikes (PDS) were performed due to the high level of
mercury present.

All method blanks were free of contamination.

e bk et o 111319/

Jyoti Desai (Date)
QA Coordinator
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EVALUATION OF TREATMENT OF BuLk ELEMENTAL MERCURY

TABLE OF CONTENTS

METAL

PAGE #
Work Order # 0110474-01 to 44
Initial and Contin;ling Calibration Verification Recovery Data 1
Quality Assurance Report ; 2
Sample Dilution Record.. .................. 3.5~
Sample Digestion Log ‘ . 6-8
Mercury Analysis Data 9-16
Work Order # 0110676-01 to 06
Initial and Continuing Calibration Verification Recovery Data 17
Quality Assurance Report 18
Sample DIlution Record...cocccurverreereeecreeseerararemeenseamnmnessnsessacssorsansonmansssns 19
Sample Digestion Log . 20
Mercury Analysis Data : 21-22
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Raw DaTA

1T0-3IA e

Sample Dilution Record Hg 4708 HED) 1-3-O]

[Samoie # [Onginal

j1st

" j2nd

|3rd

TTotal Dilution Factor |

OUo-wna-va

=

eA

LOOX

212)

1COX

200

246

SR
20

248

X0

==l

aia

-t

R0

X0 i

iR
280

ALS

R

&
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1-13-C1 =P T T L
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Sampie Dilution Record VW= oo 24T LA DR
O R AN =710
|Samoie # {Onginai J1st |2na “}3ra {Total Dilunen Factor |
WA~ - 28] loow DX 100, 000 ¥

AR { 100 X 11,000 %
’AJ‘A i OO0 {00, XX X

X 100

N LY

28 LGN

2APA 1 OO

LY {200 X

e . Jaaavi v

Ay I ooy ) > 2.omr A

i g | 100 % 100 cooX

R b oo X ' ‘ 3}

= 3A i 1 000X o

i i TERAY; | 7\ L OO ODONY )
A N/ e =

&)
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RAwW DATA

111

ST TN

R

N s S
5 ; !
N e L

‘ Environmental Enterprises Hg Aqueous Digestion Log Metal;‘ﬁép\é'n’r'ﬁeﬁt
l BATCH 2 DATE INIT SAMPLE # - PARAM DILN COMMENTS
jo1-1sa Han | h-1e-c ial HtITN Hg  Jaltmifo |
| ez LCS Hg |
Jos- oue-1p1a-\ey  He
fos v oAl Hg
} bs‘ il AN Hg
fos- “ 4aj Hg
‘ fo7- N SAl Mg
Jos- v whl Hg
Jos- “ Q) He
i 10- | n o Hg .
' - ‘ " _90 Hg ¥ [T 4 am\ignem) 0
12 * ion| hg 3 T
| = T un| He
14- o ] Hg -
18- ! i 138 Hg
! 16- | » 1< Hg
17- | ¢ 156 Hg
; 18- i " WoR Hg -
' 19- i ‘* o] Hg i
20 ¥ L 2 b lepd Hg v
IBATCH QC DATA ]
SPIKE SOURCE STD PREP # -SPIKE INFORMATION
) NZod ! oF \wmoﬂaﬁm\
A) HNISYe N otGomt 2 v o
Acceptance Criteria:
Duplicates’ (+/-) 25% ' ' )
%Spike Recovery MEAN RECOVERY (+/-13*SD
ug/b ug/L ug/L ) spike ug/L
spike added runt run 2 mean  rpd value Sx +sp %rec”
1,24 L9 A8 S soougr GO SO
R_>
DATE ANALYZED it-tp-0f
SAMPLE NUMBER Ol =171y VA
ANALYIST HA’) DEPT. SUPER INORGANIC SUPER.
Page @
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EVALUATION OF TREATMENT OF BuLx ELEMENTAL MERCURY

. I/‘.:g :,"_\_""'“'.\
‘ , i \e o/ U
: Environmental Enterprises Hg Aqueous Digestion Log etal5 Department
- BATCH # DATE INIT SAMPLE # PARAM DILN COMMENTS
-3 Jor-lHui-HRA Y 1h-8-0v [ e | ONVK He  [oo"Eoal
- foz | LC Hg :

' oz | oun-gid-nd  Hg
. jos u -1gf} Hg o
H = T
3 jos- v -oopl Hg
il fo7- w _ -op] He
E fos- “  -op] Hg
" " fos- W DR Hg
. 10- | " ~2uAl Hg
11- | v -2=Al  Hg
12- / RN
- 13- o ~aA Hg
2 14- u -g@[\ Hg
‘ 15- " -2a6 Hg
B |- R T
. 17- - -3 Af Hg
i 18- : ‘ ‘ " - M) Hg
! 19- N N N N -y Hg Y
20- Hg ‘

i JsATCH aC DATA ‘

. > SPIKE SOURCE STD PREP # SPIKE INFORMATION

! K) ) _.D_ZD_‘:L ‘.\Q.Dlne_lmn.qh_l.lﬁ!'\i :

] ) DTod A o LA N

% - Acceptance Criteria: -

.‘1 -§Duplicates {+/-) 25% ‘ -
e’ %Spike Recovery MEAN RECOVERY (+/-)3*SD
-; ué/L ug/L ug/L spike ug/L

i spike added run 1 run 2. mean rpd value SX +Sp %rec
N Le® 1eH L% 915 soouwt o™ _Rink,

.19

DATE ANALYZED ~-%-ot

SAMPLE NUMBER

v
;

ANALYIST

!

neny

o - - DA

DEPT. SUPER

Page

INORGANIC SUPER. '




Eﬁvirbnmenral Enterprises
. Liishad up tifq

e

Hg Miscellaneous

— e ——

-

P NN o e
o

k*_’;\g—/_‘”

. -Mezais Department

et
RS- SapN

digested 112 e
BATCH # DATE INIT SAMPLE 2 PARAM DILN COMMENTS
oot HmAT vjafey ] B ] He i
2 LS Hg 3%l |
Jos- Jouo-w- AT He -
jos- "~ BAl Hg
fos- =T T
fos- R - . Hg .
o7 R Hg
|08- " j 3]& Hg
jos. " - 20A Hg
10- " : m Hg
11- v Hg
12- W Sl Mg
, 13- " - LA Hg
14 n wipo ] Hg
! 15- " WA Hg
! 18- 5 X Hg
17 Y BT
N k-5 A | He
ERY, \ + sa | ng | N
[ 20- REAE Hg
IBATCH QC DATA ‘ L
l SPIKE SOURCE STD PREP # - SPIKE INFORMATION N
| * «10m} of \cmopets | 20m)
I - ) -O%0F ~Apg So.t bS5 1neel
§ Acceptance Criteria: ,
l Duplicates (+/) 25%- ’ a
%Spike Recovery MEAN RECOVERY (+/-13*SD
! ug/L ug/L ug/L- spike - ugit
spike added run'l  run 2 mean : vaiue SX +5p %rec
l .3 .23 H20 .\ 500wl 2>3.1% 1034
BM y d“-‘o
| 7 | Sen d Ho. O P(Bb
! DATE ANALYZED Y1-11-C C e - o
SAMPLE NUMBER Oin —lo74 - 3N 2318 X2 = ‘*_‘::i:f,"%
l 7 r (_’}:) -
‘ 12 /.
r ANALYIST _mﬁ DEFT. SUPER INORGANIC SUPER.
l Page




TMTIE A Sem TRt R OD om0 [l S PR, ¢ (- W e e

PROGRAN 16 °  Hs

SLANK REPLICATE 1 MANUAL
4850RBAKCE TOMCEXTRATION  BC OK
INTESRATION I B (sec) AIR OHLY
FRIRTIHE
FEFGET FORRAT 7
~ ! A -
OPERATOR AL T :
24TE 11.96. 2901
BATCH HB 1458
FORKAT SEQUENTIAL
BATH PRINTED EACH READING
SRINT SURING RUH
FHSTRUMENT STATUS HB
CALIBRATION RESULTS  YES
CALIBRATION GRAPH vES
SANPLE LRBELS vEg
LINES PER REPORT FAGE 5%

P Hg
G @868 LAY REPLICATE | MoMyai
. u ABSORBAACE CONCENTRATION  EC OH
INTEGRATION ) {sec)  BIR DMLY

FETING

OPTINIZATION
ALIGH 02 LANP

" RLIGH HD LANP
PEGE AUELENGTH *

PHOTOMULTIPLIER VOLTS  387.2
PARRHETERS TO BE SET MAMUALLY

AVELENGTH (na) 251 7
SLIT WIDTH (ne} 8.5
- AIR FLOK 8.8 .
RE GPTINIZE TTEEl
SCALE -~ SIGHO. I
4 B-17



BLANK

©.00
STANDARD 1 0.50
STANDARD 2 2.00
STANDARD 3 %.00
STANDARD 4 10.00
STANDARD & 40,00

i

Zm

=0.000
0.010
0.042
0.106

0.206.

a.767

=-0.001
G.010
0.0482
0.106
0.205
0763

0.0427T U0

0.106 U210
0.207v 2\0
0771 Wai0

s \;:-)‘:3::,,, ;,

mafle 11 B4

L4l = (;)21‘()
Toicew = R7\0

Hy wio A
HAY -l O)

VEQ.RLD

P _ (“_
AL
L.z

8.88 COHCENTRATION
LCS =, 20m) of
PR .tomt
W s s—ivoid O.T 0.0%9
5. 00 OV 4.80Q6.07 0.1 Q.102
v . ... 0,02 &F.1 O.000 .
.50 LAl .48%p.07 0.7 0.00%
mB:. 1459 HAA . 0,01 0.0 0.000
17,1459 P08 .. 3.938457 o1 2.156
Ci10.674.1A ¥ 0,19 T3 0.008
10.674.28 1V z.51 1.6 o052
10,674.3R 1/.8.55 0.5 0.178
10.674.88. 1V 4.8% 0.9 0.102
10.674.5M 1‘%4.25 0.2 0. 090
10.674.6A 1z .70 0.9 G.260
10.674.7h 1.4 .24 0.4 0.08%
10.674.8h 177,34 D.9 0.154
S.00CV 4.6593.07 0.4 0,098
P 5 R < I v - 8.0 0.001
QU 15,8745 1 11.09 G 0,228
10,674 . 10A0/15.71 0.0 0.319
10.674.13A 170,14 14.1 0.003
10.574212A 17 6.82 0.7 0,143
10.674.1TA 12,94 o0 0.06%
1G.6747% 140 1//5.55 0.0 0.117
10.674.15A 143,94 0.4 0.285
10.674.16A 1/ 1.84y1 g5 ©.59.01 0 038
# 10.674.15MD1 175 0.0 0. 036
10.674.168 17 5.7299.57, ¢.= 0,141
5,00 eV TE . 18,6693 27 0.0 0.0%
ol Q.06 = 5.5 0,008
99.5

-0} .00

- OO0

[y

0.099
Q.102
0.001
Q.00
Q. 000
0.188
Q.004
0,052
0.177
O.10ZT
0,070
0,258
0.089
G.153
.09
0., 001
Q.227
.317
0.Q03
.14z
0062
O.147
0. 284
Q.038
C.036
0.141%
0.099
[SIRCIRES
—~0 L 000

44,80

upﬁ#:‘inﬁ N2o4 12emi TV cepo

" 11}

T.v. Sepd

0.099
0.102
QL0000
0.00%

0.090
0,185
0. Go%
Q0L

Q. 002
Qo184
O Lol
D.117
0.286
O L.0O38
O.008
O.142
0.078
0.001
Q. 000 fo

loml 7 K1S,04
" 1.Zml 127/ NHZ0H-HOL
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A el 1 aroniti-aen | stepryelw dube comyannes Spimeeae T e SR e ] SRR TRl st Torpnpgnd el el

mepe ot

- S T
i \_/-\\‘://-_¢ .‘t
NN
SROGRAN 16 Bo
§ @Rp B REPLICATE 1 MANUAL
y . ABSORBANCE CONCENTRATION  BL OH
INTEGRATION 38 (sec)  AIR ONLY
FEIRTIEG
TEPORT FORMAT
PERATOR Fhodl A
DATE 11.98. 2881
BATCH HO. 1461 1462
FoRmAT SEQUENTIAL
DATA PRIHTED EACH READING
PRINT BURING RUH
IHSTRUMERT STATHS O
CALIBRATION RESULTS  YES
CALIBRATION GRAPH YES B ;
SQHPLE LABELS YES
LINES PER REPORT FAGE 4%
PROGEAH 15 He
A DOE e RELICATE 1 AARUSL
CHUE egcpreance SONCENTRATION B DN
INTEGRATION 38 igec)  AlR DHLY
PRIRIIRG
PPTIRTZATION
ALIGH 02 LANF  EERSR
ALIGH HC LANP Y
PERL WAVELENGTH * ~
PHOTOMULTIPLIER UOLTS  284.7
PARAMETERS TO BE SET MANUALLY "1
NAUFLENCTE na 251 7
SLIT WIDTH {na} 9.5
AR FLON 5.99
Soe———=F e T ArTEI CL SO




RAW DATA

: SCEIE SIGNAL — ,
. oo :——_‘\ ———
1 . . L
BLANE 0.00 0.000  —-0.000 G.000NRMe =P N= o 7T
STANDARD 1 0.50 %.9 0.010 —-5.040_--—0.0115a0 3
STAaRUARD = pyrgviv) o e aa el v (V) LR TLY e w a0 w1 2]
STANDARD 2 2.00 1.1 0.042 "Q.043 .04 Taw
STANDARD 3 £.00 0.9 ¢.108 0.107 0.108 uae X,‘W
STANDARD 4 10.00 G.5 €.20% 0.208 0.210van
STANDARD 5 40.00 0.2 0.790 0.789 0.792 waw Ded mraply
MW-yg-o\
VIRFIED ]
DATE
%.869 /r
T e =za10 HB 245.) ~ 747I0R
-
dh= Qald . Qqq%@ R Vi-R-0
8 —
3 ke VERIFIED
. DATE {~12-01
/ Sopey
P I ¥
9.888

3.88

EXDK:‘.Ian‘ tt

=. 00 OV 5.141037. 0.8
RS nd o > NN S O 2 7-) 22.32
o.50 wWalbl o.sL ol 1.2
MHi.14617W0R .. 0©.15 4.1
US2.14civpea .. 10.521097 0.3
ML . 13627 r00. Q.07 S
&z.z%sam.. 3.57¢817 0.9
Ot 10,874,178 11.39 1.7
1u 674130 1A.,8 3.0

S—4Svod HNYG .7

l~.o/4.._uﬁ 11,36 K19 0.6
AN a;4 199 1Vf7 8l 1.¢
TTTERNG WA WML
1.1 ').4

N7

o/A.QJR iA/
5.;0 lNY

3.54Q8.84% 0.8

S s D Q.05 11.9
Ol 10.4a73.20a 174,29 G.5
10.674.230 1 2,23 1.1
10.56734.24R 1 2.357 Q.8
10.674.25R 1 2.66 G.a
L5.674.24R 1V 1057 i.6
10,874,270 1,7°1.42 puliin
10.674.28R 1/ 0.1% &
1Q.674.2%A 17 0.886 &
J 1¢.674.Z00 1.33 FAY)
! 10.675.310 1 1.88 1.6
& 0DV 42.97643°7 0.4
ISR € & (o S 0.1 5.6
Ol 10.674.3991.71.84 2.2
10,4674 310917 6. 19-Bb. b71.7
11.088.1A 40 0,45 2.5
11.088.1R040 O.Z6 _ 4.1

, COMCERIRATION
LCS=.20ml of oot e N2od | 20ml

U O'L
Q.028
O.185
Q.00 1
C =4

IR STR ]
Q.02
0.047

QL Q00

o0&

2033
0. 030

T, \J_‘LS
0.028
). 040
0.107
D003

G132
Q.009

Ci L ('-l\"'

44,88

JopED

AU L %)
T.v. Seph

0D.117 0.118 .
0.110 .11
0,001 G.001
Q.01 .01
0.003
u.:lc .

R siei

.187
0.02%
0,079

Q.0Z21
0.028

.le4
O.008
LIS
0. 146
Q.00

Q.O050
0.058&

Q.33

*0.02% Q.O030
0.00Z GLO0z
0.017 G.018 J

L0228
G040

Q.025
G057

Q.107 0.107

0.003 0,003 " Bo
0.038 0.03% Q.S RPD
0,171 .134

D.0LO Q. 00%

D.005 | D.008
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY
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G106
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RAW DATA

——— ot 4 O s et

SROGRAN 16 Ha .
BLANK REPLICATE 1 nanitaL
ADSDRBANCE CONCENTRRTION 80 oM
IKTEGRATION 28 (sec)  BiE BMLY
PRIKTING :
TEPORT FORRAT
OPERATOR fnsld /J
jil-35 11.12.2981
BATCH NO. 231 1464
FORNAT SEQUENTIAL
DaTH PRINTED EACH READING
PRIAT URING RUN
INSTRUHEHT STATUS 8O
CALIBRATION RESHLTS  YES
CRALIBRATIOH GRAPH YES
SAMPLE LASELS YES
LINES PER REFORT PAGE &% ‘
PRAGRAM 15 Ha
@ aaa ELANK REPLICATE 1 KaHLaL
. RESARBANETE COHCEXRTRATION BC OH
INTEGRATION 3.8 (sac)  AIR Oy
- PRIATIHL - -
- SPTIRIZATIEN
ALIGH 02 LARP NN -
ALTGH HE LARP

PEAK WHUVELERGTR '

PHOTONULTIPLIER YOLTS 32847

PARAHETERS TO BE SET MAHUBLLY 14
i i

HAUELENGTH (ne’ 2517

SLIT RIDTH C(na? 8.5

ATR FLON 485
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e A e

ommzﬁw SN T
A . SIGNAL e -
. Pl e L =
) Srim e PO X1 fchd .
g -0.000 -0.001 -o.o00Q@\ T &
:TANDARD ¥ 0.0 0.010 0.010 Q.0103 0
STANDARD 2 0.6 0.038 0.038 0.038Taw .
STANDARD 3 - 5.00 0.4 .- 0.100  0.100 o.muuaao Ciadnsc
STANDARD 4 7 10.00 0.0 0.194 = 0.197 196V a0
STANDARD 5 - 40 .00 0.4 0.738 0.736 0.740WAO

Std rmeds Vi~b-01

Sy

VERWIED
DATE

Se1 e 410A 7
=130t HM

V0= Ld | .
@L\D L Q%@V Hq @US. | 410

LaYAR / y. ‘ Q\O\/ * vemweEn :
e /f/(\-)/ ‘ _ 21'& -

8.688 i -
.89 CGRCENTRATION 41.88

LC% = -2.01-' CQ fq;oppb. Tm N 204y }LOm) = TV, lOWb
K= «lOmt = . = T.¥. 5pb
Dot LCS= ek Vale 3.54 i&h / 7‘““3‘ 2.8 - 5. Umgyy

=.00 TV 3.5590Q897 0.4 0.100 0.099 0.100
R o~ S R - 54.9 0.001 0.001 0.001
oL 50 LAl n-SOlDU’ 5.8 0. 010 0.00%9 ©.010
MB1 . 145647 HA2 | .05 1701 0.001 0.001 0.001
LS. 1454:b0a L. m 1si02/ 4.1 0,199 G.195 0.201
©1:3.,180.1 1 ©0.15 9.4 0.003 0.003 DL00S
> 1 0.20 9.7 0.004 o.0048 G004
1 .08 28.3 Q,.001 0,004 Cary
z 1 0.03 &0.9 0.001 0. 000 0.001
L1.19G.0% 40 004 7.4 G001 0.001 D.001
;1 19210 10 0,02 B7.S QL O00 0.000 0. 000
TL1F2.2A 10 GLO0L 9.9 O L 000 =0 OO0 3
L JITZLZADLL 0.0) . 9%.9 0000 et )
5,06 4.959927 0. 0.100 0.0FF G100
PR .CS&. .- P et 0.0 O .00 0,601 C'l.ﬂ":)l
O 11192 2a510 S.3J4N5 7 G.8 . 107 0O.1086 0. 107
1119 oA 1 5.17 1657, 0.4 3-7‘5%1% g J10T
11.192.3A4 10 0,07 35,7 000
11.207.184 10 0.G4 . 16,3 ols
L1.207.28 1o
¢ 00 (Y 7
PR < - S 0.007 O.O0T
Mmool ZELUHmA L. .00l 0,001 O, 001
Sod LGS T, 281cHM 100 3S5.1Fex 352 0.2 0. 855 0,852 O.058
Ol 106743287 1,57 i.5 0,079 0.02% DLOI0
10.5874.338 7 T7.I5 1.2 0.146 . La% G.147
16.674.%48 S 3.54 0.8 O.0sY 0065 0.069
10.674.3% 7 2.4 0.5 Q.047 0.047 G.0486 Py
L0.674.3868 7 1.683 2.0 0.035 0.034 0.035 ,
10.6748.378 v T.01 1.3 0.058 0.058 0.055
10.674.388 o 3.12 O.a 0 .06 0. 060 G.061
1. 6724 . 35407 836 _ 0.8 . O.0O88 0. 0846 O, (:)87\
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Raw Data w
D.VUCLV o TEW . S USRS S S OT0FY - o
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s 0110.8674.3980  5.23 - 0.5 0.104° 1 0.104 - 0.105/RHQ \p5p O
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

_rodod Badyst wo /& @U—;j\d“

I4OA WA 10-6 1o~
Sampie Dilution Record ‘
[Sampie # [Ongnai __ J1st T2nd J3ra [Total Dilunon Factor |
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Raw DATA

" Environmental Enterprises Hg Aqueous Digestion Log Metais Department
b ml ém 4
. BATCH # DATE INIT SAMPLE # PARAM ILN COMMENTS
 CREEHATY TRV BT TN Hg  JCi3o
' o2 | { ) Hg |
’ Jos- | WaRles I hwan) Hg ]l
\ o | 1O- I pRS B Hg [ '
‘ Jos- 1 ¥ Hg L O e il uns 1706236
jos- JC e iR Hg ’
Jo7- | : ‘ Hg
B b1 \ T T
jos- u onS Hg
10- A « _ 3p Hg
. 11- | - 4B Hg
12- ; : ' oA Hg
l 13-V Y Wl I A Ho IV
14- Hg
15- Hg
‘ 16- Hg
17- Hg
18- Hg -
l 19- Hg
20- Hg
JBATCH QC DATA
l Acceptance Criteria:
Duplicates (+/-) 25%
! %Spike Recovery MEAN RECOVERY (+/-)3*SD
! S5m !
! Sm) 1 OO -\‘r;?.\u)

Page
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY
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Raw DATA
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Received: 09/19/01

REPORT UC, ALTER FACILYTY
TO DEPT. OF CIVIL & ENVIR._ENG.
CINCINNATI, OHIO 45221-0371

ATTEN LINDA RIESER

CLIENT SCIE02 SAMPLES 41

COMPARY SCIENCE APPLICATIONS IST'L
FACILITY

WORK ID 9/04 & 9/19/01 EPA HG (ALTER)

TAKEN COSTOMER
TRANS DELIVERED
TYPE LIQUID/SOLID/LEACHATS
P.O. # 4400038593
INVOICE under seoarave cover

SAMPLE IDENTIFICATION
M HG
VedorpEITGP ()
NendorDEITCIP ()
NendorpEITCR (3
VendorDEITGIP (D)
Verdor D B2 TCLP (1)
Vendor D B2 TCLP {2)

Vendor D B2 TCLP {3)

Nengez DR pEE
YemkRDELOR
Vedorpmlpmn
Veworppipm 0 -
VendorpELpHS
Vendoromopms
YendorpDEiopmep
VemdorpElpmO
VeerDElOm2
Vedorbpmipma
VendorDEzpE
Veworpmopp
vmnnzg

Vendor DEZ pHe
vm:nazggs .
Vendor D B2 pHB

Yendor DER pHED
Vendor D B2 pHIO

R

cERRIIRI

BEEEREERRE

ns

-l b

Page 1 *x1

EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

PWI —018-00/

10/32/03 11:52:13

PREPARED Envirommental Pnterprises
BY 310163 Cimcinnati-Dayton Rd. .
Cincannati, Ohio 45241 &
FIED BY
ATTEN Debbe Jones

PHORE (513} 772-2818

CONTACT JILL

1 re i

apalygis. I¢ vou have an stions please use Order # for
faster identificacion.

OHIC EPA CERTIFICATION:

ICAL §4095, MICROBIO! 24 850

QA/QC ENCLOSURES .

TEST CODES and NAMES used on this workorder

Mercu: Cold vapor

morss W -

P el € S FAAECEIGAIET A SRR i 2 v e v i e e e PR
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Raw DATA

Page 2
Received: 08/19/01

FFE

REPORT
10/12/01 11:52:13

Work Order # 01-09-416
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

B -
- Fage 3 BBI REPORT work Order § 01-09-416

Received: 03/13/01 Results By Test i
| TEST CODE { Sample 01 Sample 02 Sarple 03 Sample 04 Sample 05 {
jdefaulr units entered units entered units entered units entered units) Jentered wnits) |
| i !
} =BG { <0.0005 D_00S o.a0s 0.005 0.005 ]
| mg/2 | |
i I
{ TEST CODE | Sample 06 Sample 97 Sample 08 Sample 09 Sample 10 i
{_default unite entered units) ente: units entered units entered units entered units) |
! } |
{ B i a.077 0.012 0.058 0.0005 0.127 H
{ mgs1 ] i

- i i
| TEST CODE | Sample 31 Sample 12 Sample, 13 Sample 14 Sample 15 |
j_defaulr unitrs enrered its eantered units entered ifs entered units) {entered units) |
; l
] s H 0.078 2.63 0.240 0.060 0.059 i
| mg/l | | i
| 1
{ TEST CODE i Sample 16 3 Sample 17 Sample 18 Sample 18 Sample 20 i .
{_default units | {entered unirs) {enrered unirs! (enrered units) lentered units) (enreved units) |} .
| i . i
| Be H 2.17 . 0.016 : 0.012 <0.0005 0.257 i >
! mg/l H i
! |
{ TEST CODE i Sample 21 Sample 22 Sample 23 Sample 24 Sample 25 i
j_Qefaulr units ! {entered units) {encered units) (entered unite) {entered urmats) {(enreved unatel |
l | i
] i 0.130 4.35 0.289 0.072 0.066 i
| mg/2 i |
I {
| TEST CODE { Sample 26 Sample 27 Sample 28 Sample 29 Sample 30 H
| default unite | {encered units) entered units entered units tentered vnits) (entered unitst |
! ! _ A !
{ 8G . i 0.020 0.025 0.019 3,380 3,830 i
| mg/1 | ma/kg ma/kg |
{ {
{ TEST CODE i Sample 31 Sample 32 Sample 33 Sample 34 Sample 35 i
j_default units - tenrered unirs) jentered units} {enrersd unirs) {entered unite! {entered units? |
| | |
j ne i 3,910 1,210 1,530 1,280 . 1,630 !
| mg/1 | wng/kg mg/kg ng /g ma/kg ma/ky |
| }
{ TEST CODE | Sample 36 Sample 37 Sample 3B Sample 33 Sample 40 H
{ default units | tentered units) {entered units} {entered unicg) jentered units) {entered unitg) |
! ! ‘ i
| BG { 1,860 1,230 1,160 1.700 1,400 {

’ i mg/l { oG /kg rg/kg ng/kg mg/ry wa/ikg |

] |
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Raw DaTta

Poge 4 : BRI REPORT Wark Order § 01-09-416
Received: 09/19/01 Results By Test
| TEST CODE i Sarple 41 i
|_defaulr unirs | {encerved units) H
t ! !
{ ma | 1,400 i
j wg/1 { mg/kg !
|

i
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-~ Page 1
Received:

REPCRT
T

ATTEN

CLIENT
COMPANY
ACILITY

WCRK ID
TAKEN
TRANS

TYPE
P.O. ¥
INVOICE

10/15/01

LT

ALTER EACILITY
DEPT. OF CIVIL & ENVIR. ENG.

CINCINNATI, GCHIQ 45321-0071

EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

oswI-018-002

Mork Order # 01-10-360

CSR"SFIE BY é

REPORT
10/26/01 10:46:02

PREPARED Environmental Enterprises
BY 10163 Cincinnati-Dayron Rd,
Cincipnarj, Ohio 4524

LINDA RIESER ATTER Debbe Jones
PHUNE {513) 772-2818 CONTACT JILL

SCIED2 SAMPLES 18

SCIENCE APPLICATIONS INT'L Enclosed u-Q the results of specified samples submitted for
analysis. 1f you have any guestions please use Ozder # for
faster ideptificacion.

10/1 & 10/4/01 EPA HG [(ALTER '

cosToMER QA/GT_ENCLOSURE

DELIVERED

LIQUID/SCLID/LEACHATE
4400038593

under separate cover

SAMPLE IDENTIFICATION

S 312

BRIERI

ulr—IH'HIoc
o 0 1= o o =

) - o

e
%

Vendor C B2 pH2
Vendor ¢ B2 pH2D
Vendor C B2 pH4

TEST CODES and MAMES used on this workoxrder
Mercury (Cold wvapor:
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Raw DATA

L Page 2 ER1 REPORT . Work Order # 01-10-360
Reccived: 10/15/01 Results By Test
{ TEST CODE t Sample 01 Sample 02 Sample 03 Sample D4 Sample 05 i

{_defay itentered unitg) i i 14 i d inicsy

| nc | 4.39 1.1 0.034 0.118 0.013 |
{ mg/1 !

i 1
{ TEST Cove { Sample 86 Sample 07 Sasple 08 Sample 0% Sample 10 }
|_defaulr units ! {entered units) {entered units) (entered units) {entered units) (entered units) |
§ { : !
| =& . t o.008 0.003 ©.002 0.003 <0.0005 1
{ mg/1 i i
i 1
| TEST CODE i Sample 11 Sample 12 Sample 13 Sample 14 Sample 1%

{_default units | lentered units) {encered unitsi (entered-usics) (enctered unirs) {entered unats!
I .

l .
| s i 29.0 z,790 14.9 0.478 13.7
| mg/1 |
!
{ TEST CODE Sample 16 Sample 17 Sample 18

{_defaulr units

1

!

| !
o

i

{entered units; (entered unics! {entered unitsy
{ BG o_o10 0.028 . <0.000S
} mg/1

|
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

wWIvig-ock

ENVIRONMENTAL ENTERPRISES, INC.

QC REPORT
UNIVERSITY OF CINCINNATI
SCIE62
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Raw DATA

v

:

5

An Emmioyee-Owned Compaty

CASE NARRATIVE

PROJECT: Scicnce Applications Int’L (SCIEhZ) (Work Order # 0109416-01 to 41 and
0110360-01 to 18)

METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria.

Initial calibrations were performed within 0.9996 to 0.9999 Correlation Coefficient.

The daily calibration were verified by Initial Calibration Verification (ICV) standard and
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within
the acceptable control limits.

All the laboratory control samples recoveries were within the acceptable control limits.

RPD calculated for all duplicate analyses were within the acceptable control limits.

All matrix spike samples recoveries were within the acceptable control limits.

For three analytical batches Post Digestion Spikes (PDS) were performed due to the high level of
mercury present.

All method blanks were free of contamination.

ok Pelerc lolisfor
Jyoti Desai - - (Date)

QA Coordinator
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BATCH # DATE

EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

Hg Aqueous Digestion Log
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14- | 1 V) Hg
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18- I N BT s«
20- N/ < ~Y L bA Hg N T
- JBATCH ac pATA
SPIKE SOURCE STD PREP # ' SPIKE INFORMATION ‘
) ~20m) of 1ecnegd ] a0m) |
a) el0ml ok woopd> ' [20m 1
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JDuplicates {+7) 25% .
%Spike Recovery MEAN RECOVERY (+/-)3*SD
ug/L ug/L ug/L spike ug/L
spike added run 1 fun 2 mean rpd value SX +5p %rec )
SR 0, | R.7] FH 2. BoougL g3 43 T/,
5};! ol 5- ‘{7 5’,—({4’ Sral [ L/é_»(g‘4
Sy oF HoppD
DATE ANALYZED q-a4-0! o :
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' IS o
Lf o
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©
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RN
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(Y

o\
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14-yusr Hen | 9 24-p1 un o109 504-1A Hg _ J2°[5,
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~
DATE ANALYZED 9-34-ol
SAMPLE NUMBER 9-dun-18 A
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Page
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13- ] | | T Hg !

14- ] i { : SHAl | Hg ,

15- I ’ i R Hg ;

16- ] i A Hg -
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fos- | ¥« Wil He
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- ] bA Hg
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17- [ 1R Hg -
18- : £ BA Hg L
19- ; * . uA Hg
20- Y ' o {A]  Hg
JBATCH QC DATA : o
SPIKE SOURC STDPREP # . - SPIKE INFORMATION
K 10m! oF1anapab [2om)
e (L0 Ao aDaml T
Acceptance Criteria:
fOupilicates {+/) 25%
%Spike Recovery MEAN RECOVERY {+/-)3*SD
ug/t ug/L ‘ ug/L " spike uglL
spike added run 1 run 2 - mean rpd value sx +sp . %rec
Wl 4.51 S 43 Bl s.00ugh 1.2c 92.%
: 5«'\3\ dU-P
' ' Tend 10D
DATE ANALYZED ID-1o-0l .
SAMPLE NUMBER - : D -Aeo- A
ANALY . SUPER INORGANIC SUPER. i
ALYIST B_Qq DEPT }
Page 2} }: ’
R |
l 4 )
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}' %Spike Recovery MEAN RECOVERY (+/-}3"SD
N
| -
i ug/L ug/L ug/L _ spike ug/L
spike added - run 1 run 2 mean rpd ‘value SX +Sp %rec _
8.90 .\ .51 2.1 s.oougl ‘14977 _\DA /
DATE ANALYZED \D-yg-o!.
' SAMPLE NUMBER o =30~ o

ANALYIST
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' EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

RIS OSWI-oid @

- Page 1 EBEX REPORT Work Crder # 01-08-371
B Received: 08/15/01 08/31/01 17:17:39
REPORT UC, ALTER FACILITY F ED Environmental Enterprises
TC DEPT. OF CIVIL & FNVIR. ENG. BY 10163 Cincinnata-Davton Rd, E } : : : Z
CINCINNATI, OHID 45221.0071 Cancinnatd, Chic 45243 - s 3 7
cmgp’xm BY \//
ATTEN LINDA RIESFR ATTEN Debbe Jones
PHONE (513) 772-2818 CONTACT JASCN
CLIENT SCIEQD SAMPLES 51 '
COMPANY SCIENCE APPLICATIONS INT'Z, nclosed are the results of specified samples submitted for
FACILITY analysis. If you have an stions please use Order ¥ for

fanter identificarion.
QHIO BP, IFI ON: CAL %4095, MICRORYOLOGICAL $850

WORK ID £/15/C1 EPA MERCURY (ALTFER)

TAKEN CUSTOMER QA/GC ENCLOSURES

TRANS DELIVERED .

TYPE LEACHATES/SOLIDS Previously Reporred on 08/31/03.
P.O. # 4400038593 '
INV. & 18862

SAMPIE IDENTIFICATION TEST CODES and NAMES used on this workorder
Yendor C AITLY_TCLR Jeachate HS ___ Mercu {Cold vapor)

o>
o2

Vengor C Al-S4 Solid

Vendor C A1-S5 Solid

Vendor C BI-S1 Soldd .
Yendor CRI-S2 Soldd
v 1-53 Sol. .
Vendor C BI-S4 Solid

Vendor C BI-S5 Solid

Vendor ¢ B2-51 Solid

Vendor C B2-g2 Solid

Vendor C B2-53 Solid :
Yendor € B2-54 Solid . N )
Vender C B2-S5 Solid ' _
Vendor C B3-S1 Solid

Yendor € B3-52 Splid

Yendor G B3-53 Solid

EERELERRERERIER
E f

i
o

BRREREBEELER




RAW DATA

Page 2 —
Received: 087/15/01

SAMPLE IDENTIFICATION
VYendor C RG-S4 Soldd
Yendoz C 3-S5 Soldd
Vendor CAG-pR2
Vengor CMMQ-oHRD
Vendor CAMioBY
Vendor CRO-pH6

B EE

e
Y

I

tas
N

‘u'u!wlnuu
O3 SVRR 0 TN OO Y]

tas
hor

Yendor CRAN 2 Soldd
Vendor C RAW 3 Solid
Vendor C Bi-pHED

PBREBBREEEERIEIEE

Vendor C B3-52 Solid

REPORT
08/31/01 17:17:39

MWork Order # 01-08-371
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

Page 3 ER1 REPORT Work Order # 01-08-371
Received: 08/15/01 Results By Test
| TEST CODE { Sample 02 Sample 03 Sarpic 04 Samwple 05 i

| .
I | TEST CODE
| j_defaulr units

Sample 05
entered units

Sample 07
entered unitg

Sample 08
entered units

Sample 09
gntered units

Sample 10
entered units)

i
1
H
9,860 {
!
i

i | 16 | 6.009 o.008 0.0005 10,700
. i mg/1 | wg/kg ma/kg
|
: | TEST CODE | sample 11 Sampie 12 sample 13 Sample 14 Sample 18 |
{ j_defaulc units ! tentered units! entered units entered units fentered units! (entered units) |
‘ } | ' |
i } 86 i 7,820 9,730 8,600 1,750 1,910 }
‘ | ma/L i ek ma/kq ng/kg wg/kg wa/kg |
! > i
-
: { TEST CODE H Sample 16 Sample 17 Sample 18 Sample 189 Sample 20

iznrered units;

HG | 1,830 1,810 2,030 1,800
! g/ i mg/kg mg/kg mg/kg mg/kg og/kg
TEST CCDE Sample Z1 Sample 22 Sample 23 Sample 24 Sample 25

defaulr unicts

{enrered units)

{entevred units’

lentered units)

{
|
]
| 5e
!
i

{
|
I
1
]

ientered units)

{enrered units!)

i
|
§
2,160 i
i
l

1,930 1,970 1,670 2,170

i g/l ma/kg oa/kg mg/kg mg/xg mg/kg

i TEST CODE | Sample 26 Sarmple 27 Sample 28 Sample 23 Sawple 30 H
, defaulr units | {entered upits! {entered units) {encered unats) jenterad unirs) {entered units’ |
' ! i !
' | H 2,030 2,090. 2,140 2,210 1,430 ]
| } mg/l ! ma/kg my/kg mg/kg I
I i | .
|
. { TEST CODE i Sample 31 Sample 32 Sample 33 Sample 34 Sample 25 i
i jgdefault units (ercered unire; ientexed unirs) {entered unita) (entered un:ts) tentsred umits! |
! ' . .. |

| m6 ] 0.215 0.032 0.049 0.268 0.139 i

| mg/l | ' |
; 1 )
1
{ TEST CUDE { sample 36 Sample 37 Sample 38 Sample 19 Sample 40 H

dofauit unite

i

1 ! _{envered unice: lgutered unste:  ienctered units: lentered unire} (envsysad unjta) |
[ i -
' | BG { 0.025 0.025 0.0007 0.356 13.9 }
i | wa/2 | '
f ! i
'
i
i
!
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RAw DATA

Page 4 EBT
Received: 08/15/01

REPORT
Results By Tost

Work Order # 01-08-371

Sample 42

entered units

i mg/l |
1
{ TEST CODE } Sample 46 Sample 47 Sample A8 Sample 49 Sample S0

| _defaulc units
i

entered unitg) entered units encered units) lentered units) entered unit

{ HG } 0.034 <0.0005 5,790 5,340 4,720

| ®3/1 | mg/kg mg/kg ma/ky
i

{ TEST CODE Sample 51

|

{_default unics | (entered unira)

i i :
i
i

| BG 0.021
| wa/1
i
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

CASE NARRATIVE

PROJECT: Science Applications Int’L (SCIE02) (Work Order # 0108371-01 to 51)

METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria.

Initial calibrations were performed within 0.9996 to 0.9998 Correlation Coefficient.

The daily calibration were verified by Initial Calibration Verification (ICV) standard and
Continuing Calibration Verification {CCV) staridard. ICV and all CCV recoveries were within
the acceptable control limits. ‘

Laboratory control samples recovery were within the acceptable control limits.

RPD calculated for duplicate analyses were within the acceptable control limits.

For all the analytical baiches Post Digestion Spikes (PDS) were performed due to the high level
of mercury present. except for sample 0108371-1. - All the PDS recoveries were within the

control limits.

Method blanks were free of contamination.
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

; Sample Ditution Record
} Date: =)~ {77~ \ Analystint: M7\ Analysis: Hf) Method# T-TDRA
! o~
| {Sample # |Originai~ [1st |2nd |3rd {4th |5th |Total Dilution Factor |
! DICG -3 -f [ - - |~
e s ~ - i~y
: Bl — — 1
| G IR = — X
1 He ¥ . - X
| =) I~ - - X
3 : A R = 1 = \x
‘ (3] X - 1 = v
} % A i - ‘V ( !‘b‘K)IQ‘QH\rS
‘ £ Y W0OX |- ‘ 1O X
| 261 1x 10X : Y
‘ 208 Ly 1O ‘ VO X
| Ao ] Ix 10 i 1 10X
3 A1 iy 1O% | - 10X
} i Y W0y Iy + 1y
! |30 X . - (R
| e X LN i)
| ‘ ‘ )
| ST i L Facmck cn Vilotion
‘ ‘
|
|
\
|

e’ | | ” B-77




RAW DATA

Samiple Dilution Record
Date: Q-0 -0 \ Analystint: -0 Analysis: \-{% “Method 2 147]OA
[Sampie # TOnginal _ [ist T2nd Tard Jath T5th [Total Dilution Factor |
PR TPV T — —

36 1y Moy oY Vmdban %

23] Y Y HCOY Leadbien X

e y ey 1000 ¥ Lendben ¥

X8 X \ocOY - ‘ 1w

qna | iy oo x - \COOX

Jiva | tx -~ - ‘ \ w

q&ﬁ f X - oo m{uﬁ/l L%
Haf iy 10% : c 10X

H30 e 10y : 10X

448 X {824 - void \OX

qdf bl — ‘ A X

54 X 10X ‘ ‘ 0%

Hipht ¥ 10X i A0

g N f— X

518 | Iy 10y L ' Ao : X

e-cck) A4 0 iy A :

B-78



sl

EVALUATION OF TREATMENT oF BuLk ELEMENTAL MERCURY
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY
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. HBSORBANCE CONCENTRATION  BC ON
INTESRATION 3.8 (sec) AIR OWLY
FEIRTIRG
TFTIRIZATION
ALICK B2 LaNP IR )
ALIGH AT LANP SO
PEAK WAVELENGTH
PHOTOMULTIFLIER UQLTS 272 .4
PHRANETERS T0 BE SET MANUALLY
NAVELENCTH (na) 253.7 Lo
SLIT RIBTH Cna) 8.5
fIR FLOK 8.89
-cmmmatamengn T T T o : T =
. Y W _, o PR ¥ O B



RAw DATA

BLANK 0.00
STANDARD 1 0.50
STANDARD 2 2.00
STANDARD 3 5.0C
STANDARD 4 10.00
STANDARD S 40 .00
M
9.969

griiniie B
SiCHaL
0.001 0.001 0.001220
3.5 0.011 0.011 0.01ZTaoq
0.2 0.045 G.045 0.085¢a0
0.1 0.117 0.117 0.117vaM Cohec
0.3 .235 G.234 0. 23swacd
0.8 0.831 0.876 0.886x aoi “mg_u_“

QlOS" ICV/ Cev
~‘%7ﬁ)q = Ld\- E

e

Q-23-0) HM
Wy 245. 1

4d10A

?1z£y4 = Diluthion e
YO e e
.08 CONCENTRATION 44.98
Pq | CD =, Zom) of tocopph €m K20y |20m] TV, topb
K= -loml Tov. el
Se LCS = ERA OSOF . 203 Jaom] - T.V. 3%4miy e 269-5.2 o3\
= 23void 1.0 0123 0.122 0.124
S.25105%% 0.8 ©.123 0.127 0.123
........ wae. V.03 24,7 0.001 0.001 0,001
9.50 G.S3W00 L 5.0 0.012 0.011 O.0L:
my o3 1409l . 0,04 0.0 0,001 0,001 0.001
LS 213407 MAR, . 10430104 Q.1 0. 244 0.243 O.244
regewend. 1T 0.G1T 0.012 0.012 -
0.4% 1.8 0,010 Q. QL
T6.99 By 0.3 0.BiE 0.822 = S.WC}ﬁS\,
. 0.03 43.9 o.001 0. 000 %3
1 0.04 Zb.b DO 0.001 O.001
8. %1 1 =5.14 1.0 O 120, D119 0,122
S.531.18D5 1 S.ZO 1.2 0,120 172
8.831.20 1 4.3 & A
2.514.1A 1 28.7%

SO0 v &Y G.6

..... s, .. 9% 9

8.548. 1A 4,9

3.548.2A 10 0.34 1.8 QL0088

8.347.1A 10 S.13 1.3 D.11%

3.%47.2RA 10 F.9% a.g 0.18% 0. 184

5. 00 Qo s.s3ud”. 0.7 0.129 0.128 0.130

...... heew. =004 TT.0 =0.000 —0.000  =0.000

RESLOFE 3 5.00 0. 0.131 9.130 0.1

5. 0000V 4.51982%7 0.5 0.128 0.128 0,125

PR e s 0,01 0.0 O O00 QL 0O0 QL1000

8.371.9A 100 21.38 0.6 0.546 O.543 0.548

8.371.10R100 19.72 0.4 © . 505 0.504 Q.507 :
8.371.11A100 15,463 0.5 .405 0.403 0.406 Cff\)
8.371.12A 100 19.45 .8 Q.45% a.495 .50z f
G.3I71.13A100 17 .20 ¢.7 0.444 ¢.441 0.446

8.371.14A100 .51 S.b 0.090 0. 090 0.0%9:

8.371.15100 3.81 1.3 0.098 0.098 0.0799

T e g Ea A £ ™ hod L= - = o R i PRt = 2 D yp = - . PR —_
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n = i bl o | o obtad swotrmonss n e el

B
«

HOWYUEFrQUENOUBEOUIONDWOYOUL

e SO 73.
RESLOPE - 3 5.00 .
5.00QCV 4,919 .

e D L., 0.01
3.371.9A 100 21.38

GV L RCCO000CCDU0 O KRS

8.371.104100 19.72 ©.505 0.504 0.507
#.371.11A 100 15.63 . 0.405 0.403 0.406
8.371.12A100 19.45 . 0.499 0.496 0.50%
8.371.13A100 17.20 . 0.444 0.441 G.446
5.371.18A100 3.51 . 0.090 0.0%0 0,092
: 3.371.154100 IIB1 . 0.098 aG.098 Q.99
? B.371.168100--F,65— ——0.F oA DF4 3 OFF o e B OF o —
i 8.371.17A100 3.sl . 0.093 0.093 0.093
; 5.00 3.9188.37. O, ¢.128 ©.128 Q.129
1 feaaad SO u.0s . 0.001 0.001 0. 001
; 8.371.18A100 T.83y, 0. 0.904 0.099 ¢.098 0.100
! S.3ITL.18MIV0  4.3267 L0 %o 11y 0.111 0.111
; 8.371.18M100 3.88-Voike O, 09.100 0.100 T.101 S0, 000
| 3.371.18MB0C  6.87-P05 §h0.640070.180 0.179 0.181 S5-0m] (Sewrese) 3
} 5. 0006y 4.74 8EF 3.2 0.124 0.121 0.127 5Ol 190Pb (wiey) [ pie)
R = - R U 0% 0.0 0.001 | 0.001 0.001

‘ 13.74'* Y5

AN X prped W] | T
e Sml conc UMD, qe- 9
1. Oml cene. Hp 0y

‘-bm ) 5. V\?.S‘Lo%

\. Am ) \2'7_ M“(?_Oi—\.HC_\-

For delvtions a0 attachod Shoo+
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RAW DATA

SROGRAN 1€ Ha
R B43 ceeLed REPLICRTE 1 NANUAL
. RESORBANCE COMCENTRATION  BC O
TNTEGRATION 1.8 {secy _&iR oxu
FRIRTING
SEPORY FORMAT
:E;
OPERATOR m&é/ /
faTE ae 28 2981
BATCH HD. 274
FORNGT SEQUENTIAL

DATE PRINTED

EACH READING

DURING RUN

PRINT

IHSTRUMENT STRTUS KD
CALIBRATION RESULTS TES
CALIBRATION GROPH 7ES -
SARPLE LABELS YES

LINES PER REPORT PALE &6

PROGRAK 1€

He
REPLICATE 1

a aaa SAMPLE 1 RANUAL

. #BSORBANCE CONCENTRATION  BC ON
IHTEGRATION 3.8 (sec) QIR OHLY

PRINTING

- PPTINIZATION

ALIGH D2 LANF S

ALIGH HC L4MP IS

PEAK WAVELEWGTH — ——t t
PHOTONULTIPLIER UOLTS  272.4

PARAMETERS TO BE SET MANUALLY

NAVELENGTH (nu)
SLIT RIOTR {nw?
RIR FLOX

= oY
AR

53.7

8
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

-0 . 000
.00
0.045
J 115
. - ‘-‘B
Q.82

“Cicke. I

SIGRaL

=-0.001
U.010
Q.04%
0.115
Q.228
0.822

%
—o.aooDaoS M b\\/

0.010° 3209
Cianoxr

.045!L605

J.llo) apg
L._-? maos ~an-o!)
0.82%Y V2D =

el

>
o

L5‘747c%\
Hv, 8-880)

NCRIFIED A
JATE

UL RE
e SCALE
; BLANK Q.00
STANDARD 1 0.50 4.1
STANDARD 2 Z.00 0.9
STAMDARD 3 5.00 9.2
>TANDARD 4 10,00 Q.3
STANDARD S 40,00 0.5
; 3.992
M
jitwy =
ey= 0205
. 8
LdL_ = HQ.OS $
, o
A
9.808
.89

5.0 00 .06

.05

LIT1-15A G0
T1.Z0RLD0
LISTLLEINLOO
I7LLDZALO0
Sh10OC

3]
S
25

93
4
&

7
7
7
O
2
4
7

1

i

4

£
L3371 1
LETLILEGAL00 2
TFL.Z84M 00 2,
=

4

3

R

2

My Gre oo 0t e <

.3 z2 72 &r7 *
L. TF L ZARIG0 .97 pODINB

5. oGV P38l 0.5
R < - N ey Q.0
T.37L.ESALO0 L1s

f e R L JZEALDOD RS

P=1
B.TI7TL.ETALOO
71 2BALOO
71.48A200
71.49A100
LTETLLE0DRLO0
OO CY

Cb .
Z?OL\ Trtetron \'\10. .o~ U’:’
¥ e a¥iackhed Fo- d

fjx%i preppech W/ +5ral cone W0s

1.Om) conc Ha %Oy

O.5110%Y,

SeK= PO

o1, 0.4
Z1.7
G.0
81.2
woox 0.9
1.4
0.0
Q.9
Q.3
1.8

UWovions

CONCERTRRATION

LCS- SRA OSOF

117
0,301
O.010

- .00
G081
O, 040
G.Q41
$.047
Q.044
& .057

D.9AN 0,047
3 O.051

G.138
.1i4d
i 02
0. 047
OL.0dé
QL0047
O.048
L1333
Q.122
0,107
LiiZ
—y G
-0 00D

2.0ml Sy KMaoq

117
O,
GOL.O10

=3, 001
0. 0BG
o3
D.031
0,043
O.044
GLiBTe
OLad7
3. OS50

137

2.117%

—0 02
.49
S, 048
O, Gg7
0,043
0.1
O.1
.1 18
L2132
— (O
=L Q0T

44.98
208 So WS [ oo |

1.oml K2 ™ O%
1.2l NHz OV MO

Tual = 3. mylic
Rowy 2 245, 2] e Z’

GL117
Q.00L
LIV R ¢
~O ., 00U
0.081
(RS TN
Q.041
O .03
O U44

3.54 r-g“i/

Qm 105)

¥ \GW\D
oon) DX

S.om P!
G. 138 5.om}Q.e=

i sl gfe 2

— (D
—0.002
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RAW DATA

rage 1
Received: 67/10/01

RKREPORT DC, ALTER FACILITY

0Swi-0i3-4) .

ERY REPORT Work Order # 01-07-213
07/20/01 10:37:38

PREPAREZ Environmental Enterorises

TC DEET. OF CIVII & ENVIR. K3,

BY 10153 Caincinnata-~Davien RS

7
: B d
CINCINNATI, OHIC 4522306731 Cincammat:, Chic 45243 gﬁ’/ /‘«ﬂ//u/‘:.?
2l

ATTEN LINDA RIFSHR

SBRTIFIED BY &
ATTEN Debbe Jones

PHONE (513: 772-2818 CONTACT JRSON

CLIENT SCIR02 SAMPLES 36

COMPANY SCIENCE APPLICATIONS INT'L

Enclosed are the resuits of specified samples submitred for

FACILITY

analvsis. Jf vou have am estions pleass use Order # for

WORK ID §/20/01-7/10/03 MERCURY

fasvex jdentificarion,
OHIO TPA CERTIFICATION: CHEMICAL #4095, MICROBIOLOGICAL $ESO

TRAXKEN CUSTOMER
TRANS DELIVERED

e ——
TYPE LEACHATES/SOLIDS

P.O. # 4500038593

LQA/QC ENCLOSURES "

INVOICE under separate cover

R AR L N e

SAMPLE IDENTIFICATION

2]
A

&4

2-2 SPSS PELLETS (SOLIDS

P-2 SESS PELIETS (SOLIT)

3
g

84 2.4 SPSS PELLETS (SOLID)
85 P-5 _SPSS PELIETS (SOLID}
as £-1 SPSS CRUSHED (SOLIDS
a7 C-2 _SP3S CRUSHED (SQLID}
o8 £-3 _SPSS_CRUSHED {SCLID)
98 £-5, . SBSS CRUSHED (SOLID
Ad C-5 SESS CRUSHED (SCLID;
i3 Sp8S-P-pi2 {(LEACHATE)

.
ts

SPES-PopH2D (LEACHATE!
SPSE-F-p: (LEACHATES
EPSS-F-pHE { CHETE) |

s
1

-
N

EACHETE
3PSS-P-pHS (LEACGIATE

i3

16 __BPSS-P-pHED [IEATHATE,
27 EPES-P-pHIC {ZEAITATE)
18 SPES-P-DHIZ2 (LEACHATE}
19 SPSS-P-pHI2T (LSACHATES
20 SESS-P-DH2B (IEACEATE;
2 SPSs-$1T (TCLY LEATHATE:
22 SP8E5-F2T (TCL® LEACHATE:
23 __SPSS-PIT (TCL® LEACHATE:
28

2

2¢

21 _SPSS PELLETS {SOLID. BG

TEST CODES and NAMES used on this workorder
Mexcury (Cold vaper)
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

Page 2 BRI REPORT Work Order & 01-07-213
Received: 87/10/01 07/20/01 10:37:38

27 __SPSS-pié

26 _ SPSS-pHS (LEACHATE:

23 __SPSS-pHED (LEACHATE)

30 __ SPSS-pH10 (LEACHATE)

31 __SPSS-pH1z (LEACHATE) i

3. SPSS-pH12D CHATE}
SPSS-pH2B {LEACHATE}
SPSS-C1T {TCLP LEACHATE;
s SPSS-C2T STCLP LEACHATE)
b __SPSS-CAT (TCLP LEACHATE:

'{

H

L3

d
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RAW DATA

Page 3 BRI REPORT wWork Order # 01-07-213
Rececived: 07/10/01 Results By Test
§ Sample 0) Sample 02 Sample 03 Sample 04 Sample 05 H

t{entered vnited

fentered units) iencered upsts.  (encered units) {enrered unital |

i ]
{ BG { 7,930 10,800 9,310 16,400 13,400 |
| mg/1 i mg/kg mg/kg ng/kg mg/kg mgrkg |
1 |
TEST CODE Sample 06 Sample 07 Sample 08 Sample 10

15,700
ma/kg

Sample 09
entered units

i
=]
9
o

Sample 16

jfentered unirs®

Sample 17
{encered units)

Sample 18

{entered units}

T

Sample 19 Sample 20 i
{entered uvmity) |

!

jentered units)

i 24.3 0.074 127 155 <0 .0005 |

23 H '

TEST CODE i Samplie 21 Sample 22 Sample 23 Sample 24 Sample 25 i

i Zefault units i tenzered units: (entered units) (entered unate) (encered unitg’ {(entered units |

H I !

] ¥G i 0.058 1.13 0.024 0.007 0.013 i

i mg/l i !

| i
i TEST CODE H Sample 26 Sample 27 Sample 28 Sample 29 Sampis 30

gefayuliz units

{entersd univs)

lentered unitgl

jentered unigs)

| e
! mg/l

0.062

6.7

{entered units: sentersd unies)

30.8

53.5 ©0.084

TEST CODE’

defauls unacs

Sample 31

ientared unirs:

Sample 32

ienseved unacs)

Sanmple 33

(enrered units:

Sample 34

ienteves unite,

4.6

23.5

| <0.0005

0.144 0.049

[
k1
g
o
i
+

Sample 36

ienvared unirs

15 |

0.202
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RAwW DATA

B-100

CASE NARRATIVE

PROJECT: Science Applications Int’L (SCIE02) (Work Order # 0107213-01 to 36)

METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria.

Initial calibrations were performed within 0.9996 to 0.9998 Correlation Coefficient.

The daily calibration were verified by Initial Calibraton Verification (ICV) standard and
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within
the acceptable control limits.

Laboratory control samples recovery were within the acceptable control limits.
RPD calculated for duplicate analyses were within the acceptabie control limits.

Sample # 0107213-10 was analyzed in triplicate due to the solid sample matrix. Duplicate
sample result was lower than other two, it may be due to the sample matrix, and i1 did not used to
report.

For all the analytical batches Post Digestion Spikes (PDS) were performed due to the high level
of mercury present, except for sample 0107213-33. Matrix spike and matrix spike duplicate
were performed for sample 0107213-33. One of the matrix spike recovery was out of range,
PDS was performed and it’s within range. Corrective action was not required.

Method blanks were free of contamination.

3o peSe,.  wlo2/f
Jyoti Desai (Date)
QA Coordinator
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY
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Sampile Dilution Record

EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

jSampie # |Original [1st j2nd [F otal Dilution Factor |
0107213-01 0.212g720 mi_10.01 mi/10 mi |1 mi/10 mi
; 94.3 1000 10 943,000
|
f 010721302 0.2299/20 mi|0.01 my10 mi |1 mi/i0 mi
; 87.3 1000 10 873,000
| =
3 0107213-03 0.2019/20 mi_{0.01 m/10 mi |1 miy10 mi
| 99.5 1000 10 995.000
0107213-04 0.2150/20 ml_|0.01 mW/10 mil |1 mi10 mi T
f 93 1000 10 930,000
|
l 3107213-05 0.2g720 mi__ |0.01 myiC mi |1 my10 mi
l 100 1000 10 1,000,000
010721306 0.29/20 mi___{0.01 mi10 mi 11 my10 mi
I 100 1000 10 1,000,000
| 010721307 |0.2079720 mi_|0.01 mV/10 ml |1 my/10 m "
! 96.6 1000 10 966,000
| j
! 0107213-08 0.2219/20 ml_|0.01 m/10 mi 11 mi10 mi
| ‘ 90.5 1000 70 905,000 .
‘ 0107213-08 0.219g/20 mi_|0.01 mi710 ml {1 mii10 mi ‘
| ‘ 913 1000 10 913,000
|
‘ 0107213-10 0.219g/20 ml0.01 m/10 mi 11 miri0 mi
! ‘ 91.3. 1000 10 913.000
| 0907213-10D _ 10.238g/20 ml_|0.01 mU10 ml 17 mi10 ml ‘
} 1 83.7 1000 10 837,000
| -
} 0107213-107 __ |0.2389/20 ml_|0.01 mi10 mi |1 mi/10 mi
‘ 91.7 1000 10 $17.000
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Raw DATA

Sampile Dilution Record
[Sampie # {Onginal J1st {2nd |3rd | Total Dilution Factor |
0107213-11 20 mii20 mi
1 1
0107213-12 20 mif20 mi
1 1
0107213-13 20 mi/20 mi 0.1 mi/110mi .
1 100 100
}0107213-13D 20mi20m 0.1 mi1Omi
1 100 100
0107213-14 20 mi/20 mi 1 mi/10 mi
1 10 10
0107213-15 20 mi/20 mi 0.01 mi/10 mi {1 mi/10 mi
1 1000 10 10.000
0107213-16 20 mi/20 mi 0.01 mi/10 ml {1 mi/10 mi
1 1000 10 10,000
0107213-17 20 mi/20 mi 1 mif 10 mi
1 10 10
0107213-18 2 mi20 mi 0.01 mi/10 mi
10 1000 10,000
0107213-18 2 mif20 mi 0.01 mi10 ml
10 1000 10,000
0107213-20 20 mif20 mi
1 1

B- ~ ‘ l 4 )
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

Sampie Dilution Record
jSample # {Qriginal st |2nd |Total Dilution Factor }
0107213-21 20 ml/20 mi 1 mi/10 mi
1 10 10
0107213-21D 20 mii20 mi 1 mi/10 mi
1 10 10
. 0107213-22 20 mi20 ml 0.01 my/10 mit
1 1000 1,000
0107213-23 20 mi20 mi
1 1
; 010721324 20 mi20 mi
} 1 1
} 0107213-25 120 mi”20 mi 1m0 mi
. 1 10 10
I
! 0107213-26 20 m20mt |1 mi/10 mi
! 1 10 10
0107213-27 ~ ‘ 20 mi/20 mi 0.01 mi/10 rn‘l 1 mii10 mi .
' 1 1000 10 10,000
0107213-28 20 mi/20 mi 0.01 miM1Oml 1 mi/10mi . s
i 1 1000 10 10.000
f 0107213-29 20 mii20 mi 0.01 mi#10 ml {1 mi10 mi
1 1 1000 10 10,000
0107213-30 20 mi20 ml 1 mi/10 mi
1 10 10
NN B-109



RAwW DATA

Sample Dilution Record

Sample # |Original ~{1st j2nd |3rd | Total Dilution Factor
0107213-31 2 mif20 mi 0.01 mit0 mi
10 1000 10,000
010721332 2 mif20 mi 0.01 m/10 mi
10 1000 10,000
0107213-33 20 mif20 mi
1 1
0107213-33D 20 my20 mi
1 1
0107213-33S 20 mif20 mi
1 1
0107213-33DS {20 mi/20 mi
1 1
0107213-34 20 ml20mi | }0.1 mi/10 mi
1 100 100
0107213-35 20 mif20 mi 2 mi/10 mi
1 5 5
0107213-36 20 ml/20 mi 1 mi10 mi
1 10 10
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

[ )
o As-19
. " Hg Miscellaneous
) Environmental Enterprises Metais Department
! } “1-1-01 (Pre-wagnad))
| SATCH # DATE INIT SAMPLE #  PARAM DILN COMMENTS
QS Hma ] n-13-0r T vt 21K Hg _Jdomib
joz- { LCS Hg  fedoopr
C3- \ lori-aian Hg k35 s
o \ " 20 Hg  pddjag :
Jos- . : “ A Hg _F39s)o0
| Jes- " 44 Hg S ko
i ez “ SAl Ho ko
- jos- ‘ “ oA Hg M )2p
- Q9- w A Hg e 20K |70
. i ‘ ‘ « £9 Hg A3k
E 11- ' ) ) It qg = .1)?3 ’ZD
I (ER P o] Hg [-ddspn
i 13- ) . " 1000) Hg 0&393 0
s i BN v 1003) Hg NS
15:2p5-HmA TF-15-00 JHED | v JOAT] He  FABs ),
18- g " Hg
17- - ‘ Hg
18- ‘ ‘ | ‘ Hg
| pe . | 1 ‘ " Hg
20- ‘ { I o Hg
¥ Somple Crusniod Rekore weisn g UR. WA q-i2 -0
JBATC= QC DATA S ‘
SPIKE SOURCE STD PREP # SPIKE INFORMATION
SAA-LCS o -05cA% «Diog Sl ICS [Rom )
Acceptance - Crtena:
Duplicates ° (+/-} 25% -
% Spixke Recovery - MEAN RECOVERY (+/-13°SD
| : - . . - -
1 Tl T L spike  ugil
| spike added run 1 run 2 mean rpd value sx +sp Y%rec_
! 8280.  So0%. 250, BLl - soown ({J,09 WS/,
N , X
.27 a.x5s . PDS - Smil oF (Ldaunen) Trip
1 ' . Smt of 10ppD (T201)
| DATE ANALYZED . _1-31-0
| SAMPLE NUMBER 7 -213-10R 2 )G =15
3 T — =
I
.| ANALYIST \,,,(y\ DEPT. SUPER INORGANIC SUPER.
/0)
) Page
: .
*—_‘ ——— — v —— e e i
”~n B-111




Raw DATA

Environmental Enterprises

Hg Agueous Digestion Log

Metais Department

Py

BATCH # DATE INIT SAMPLE # PARAM DILN COMMENTS ;
jo1-131-100 | T-1p-pd w | Bk Hy  f3omiynn,
oz | | \ 1LCS 9 P lhapm! :
Jos- 0107-213HA oM ) .

oo 1} A3 ~1RA
os- | 1-3t3 = 13A
fos- \ hioy -3 <130
lo7- { Q13 ~1385
fos- | fmrmn
{os- 101-3B3~15A
10- NR»~ 1A
13- 0iC1213 =178
12 DIDT-U>~18A - “eut o 2mIpom
13- oI01-243 ~ /58 e e o b s
. W Jonan-20A N Selay
.: 15- y Mie ETPLY
16-
E, 17-
i 18-
. 19- T
20-
IBATCH QC DATA
SPIKE SOURCE ‘STD PREP # SPIKE INFORMATION
Crn ¢ ies) Pig7 <A oF soeonls | 20on |
Exn( :P¥> ElS ! ,u=nl I " it
Acceptance Criteria:
Ouplicates (+7-) 25%
%Spikc Recovery MEAN RECOVERY ( +/-)3*SD
e - ug/L ug/L ug/L spike ug/L
¥ spike added run 1 run 2 mean rpd _ .. value sx +sp %rec
2 G1C. Q4P GEd, =2%D soougt 953 Q>4
- irf.
6 1o oAy LY PaAS = 251*)‘)' Sy (isery
R .5 dep ( \oc <)
- DATE ANALYZED T-Ve-o! T oml 1o ppb
SAMPLE NUMBER R Ul Ko 1 o
A Nl Ry ¥ AN
NALYIST DEPT. SUPER INORGANIC SUPER."
. fy
E Page
B-112 b
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tal Enterprises

EVALUATION OF TREATMENT OF BuLk ELEMENTAL MERCURY

Hg Aqueous Digestion Log

Metals Department

DATE INIT  SAMPLE # PARAM DILN COMMENTS
T-17-01 § Ho | (A1 ‘ 2l o)
LCS -
01212218 el
2 .
2185
LA
]
oua ] ]
| S5A
—s2bA
QA
S9A
on A
“ ‘ 2= =S A ‘ mif, (o oY
A 4 Y O1-33-16 N o Romll W oY - o
e 2 s S WYy 1380~ H.:) = CIPW PR ;
‘; 19- ;
* §20-
{BATCH QC DATA
SPIKE SOURCE STD PREP # SPIKE INFORMATION
M (Seh) | ol0onl b 1mam® [Q0oml
e C1CS . +A0eai ot 1oogeh J<0m |
Acceptance ' Critenia:
Dupiicates {+/-) 25% .
%Spike Recovery MEAN RECOVERY (+/-)3*SD
! ug/i ug/L ug/L spike ug/l
i spike added run 1 run 2 ) mean rpd value sX +sp
| R GRS 9RO H\  500ug Q4.2 %*‘"ﬂ/
|
; (s8%) (5w0) (5.80) POS. * S sk Lion
5‘%%1-,7_“ Smi of uoped
DATE ANALYZED q-V-of AN
| SAMPLE NUMBER I -—a1%- 2N —2.30

| ANALYIST ¥

DEPT. SUPER

Page

I.ay | wydv=zo T o

INORGANIC SUPER.

¥
i
x
f
v

2t
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RAw DATA

Environmentat Enterprises

Hg Aguecus Digestion Log

Metals Department

“ BATCH # DATE INIT SAMPLE #  PARAM DILN COMMENTS
01- . 4-19-03 el i Hg SO ot
} LS g
\ A\ a3 10 A __aez__’;‘i-;_%?_'ﬁ‘ wham
_ u 2R i Resot Fhao >/ MM
| Y
) "
v XA
v B4R
M =9
v THoA
H 1SA o ~rhaelh
T R
/ u -G8 -16
BATCH QC DATA ‘
B ASPIKE SOURCE STD PREP # SPIKE INFORMATION
sHe (1CS ~30ml obspite {20m]
";m' . f atomt d’—_:p&_\m..’.&ﬁm-)
q
A cceptance Criteria:
plicates {+/-}) 25%
pike Recovery MEAN RECOVERY (+/-3*SD
ugil ug}L ug/k spike ugfL
run 1 fun 2 meag rpd vaiue sx +s %rec |
<. .5 . o s.00ugi. loM A 7.
pds dong -
. n 2 5m! SY
ANALYZED "1-19~0/ Q.5m!
PLE NUMBER = ~ai3-33A 5.0m1 {0 PPD
HET=quq /.
INORGANIC SUPER.______

DEPT. SUPER

Page

&)
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

*RULRAN 1% Ha
oy ik PEPLICATE | MANUAL
N " ABSORBANCE CONCENTRATION B ON
INTEGRATION 3.9 {seci  RIR ONWLY
FRIRTIRG
REPEET FORHAT
: ‘ a
IPERATOR W;J
BATE 47 192981
BATCH K9, 1388
FORMAT SEQUENTIAL
9aTa PRINTED £4CH READING
PRINT BURING RUN
IHSTRUMENT STATUS He
CRLIBRATION RESULTS €3
CALIBRATION GRAPH YES R
SAMPLE LABELS 7ES
LIHEZ PER REPORT PAGE &%
FROGRAN 15 Ha
6 Bag s REPLICATE 1 HAMuAL
CHEY gesoreance CONCERTRRTION B DM
INTEGRATION 3.9 {sacr  HIR BHLY
PRINTING '
TPTINIZATION
ALIGH D2 LAH? S g
ALIGH HC LANP SRR e
PEAY NAVELEWSTH
PHOTOMULTIPLIER UOLTS 294 9
PARANETERS TO BE SET WANURLLY
RAVELEHGTH Cna’ 253.7 Y
SLIT MIDTH (na) 2.5 W
AIR FLOA 9.08
iE TRIIFISE CIARCOROrE

R
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RAW DATA

“RUGRAN 16 Ha
RLANK REPLICATE 1 NAKUARL
- ABSORBANEE DONCEHTRATION  BC OH
JHTEGRATION ) isec) #IR ONLY
PRINTIHu
REPORT FORMAT
-4
GPERATOR  AWLDSL /.
DATE a7 .12 29m1
SATCH HD. 1374 398 259
FORMAT SEQUENTIAL
OaTa PRINTED ERCH READING
PRINT DURING RUN

INSTRUMEHT STATUS HO
CALIBRATION RESULTS 1ES
CALIBRATION GRAPH ¥ES i
SRUPLE LABELS YES
LIHES PER REPORT PAGE &€
FROGRAN 16 He
5 pRE M SEPLICATE 1 MeMUAL
BB Gesorpance TORCEHTRATION 85 OR
INTEGRATION 3.9 i§3cy  RIR DHLY
FRINIIAL '
TPTINIZATION
ALIGH D2 LANF SN
GLIGH HC LENP  pEeseese————
PERK WAUELEHGTH
PHOTOMULTIPLIER UOLTS 7348 g
PARANETERS TO BE SET MAHYALLY
NAVELEHGTH C(nmb 252.7 /
. SLIT NIDTR (o) 2.5 S
AIR FLOK 8.98
RE . AFTiNic: DIROTaoR e
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EVALUATION OF TREATMENT OF BuLx ELEMENTAL MERCURY

ol ANE
BLANK
=TANDARD L
STANDARD 2
STANDARD
STANDARD 4
o FANDARD S

J

M

e

LaL =D2o]

; =000 IO
: U 01~ S
'_,(.i\—dL-

7. 4 8]

S.00Qcv

L1NELARTC

-
R

TLLAZES. AP -
ML . sSrdan | L
L2 RES THN D

71 1APAIG 7 O

4 \:.f-ﬁ
17 10
7125 1ATCBR S L0
y -l-ﬁ.l\’f(sd’i//a..ccﬁ'md)

TLIX T4 5123 Km0y

Al b Lt s

STALE sichal N
(A3 & TH] -0, 002 -, Q02 -0, 002
0,00 Q.001 2,000 O.u MY
0.50 2.8 ©.Q10 0.010 ©.0L0FZ0!}
2,00 .9 0.043 0.043 G.udaGol
5.00 0.8 0107 0,108 0. 10H9H o)
1000 0.7 0.216 0.21% 0.1, T2en
40 . Q0 1.z 0.791 .784 0.798 320!
9.871 /a/
20l /

L
ﬂngnLHf

889 CONCERTRATION
LCS Soil=z ERA curt Yo 39Ymeu, Rarge 2. e %S Pemging

Aq LLS = . 10mi of ocopeb TM 1271 ) 2o0mn!

pkeS = -tom

4. ';‘qu 7. 0.1

0. F2.9
L.511I07 [SPEs)
[N ] 26.%
2.519%.1% 0.8

] S

4.07 %‘-i/

it

3 .82 qpM1L

i T3 A=

1 L. 00V 4 L9498, “
! DML %m\oo%
! - - u.& ..... -—) .
9'7.213.14 94. 3¢ 3. 41/ =

;.21 . 1.0
' FT.2LT.3RFF 5Y 9._aV/ 0.6
FLEITLHARTIOXLT, c:4'/ 1.4
: F.21I3.5R 10UxX ..4“\‘? 1.3
! 7.215.6F 100X15, =

v mia

- 1.2
F.213. &.56¥10.C -/
: JaTe-ouin RV, AR

109

Cia10%

G.122

WL 002

L0008
BP0
107
DL
— Q03

0,13z

e

Q. 109
0,001
L0100
L0l
0. 204

Crgvaind

.18
O 002
x‘) 4';r'=r‘)

T Opp

T, Speb

Q. 109
G OGui

CO10

L 2.5m1 3

[ uTE

S et m

Ciohar
-4~ol

Hg 2451

msc

_71’_16:1‘:4.9
7-17-01 HRY

yewwo  7-/9-07 N

o

RS m cap
S.cmi \OppD
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Raw DaATA

_ 7.713.8090.5¢ 5,75 1.3 0.126 0.125 0.127 \or

.- l?;zm.%m::«u:—.s&/—— “oiTE T TTOTRYT O 29T v an ——oX = BBy 8b5.5
5.00Cey 4.93907 1.1 0.107 0.107 0.108 7o 903 o
.... &h. ... ~0.02 9.9 -0, 000 0.001 -0 00 Aw * - POO |

O Z13. 1M FLSX 9,07 0.8 0.196 ©.195 0.197 - 810‘5.. Posen oo

7.21%. 108X &. 14 tweid PRIy e /7 ) oo 0.133 0.13n  RPER.LTV.
721316898 %,.e -85 i.1 Jo.ziz 0.211 0.714 :
[Rn e Nliavsues Tolme oZm S e s ot daien e
Tia A -1- -7 - [~ - et V.l =, A~
..... <o .\ -~0.10 5.2 —0.002  =0.002 ™! er oren

o

Ditutios ¥ B I~ 1 g G.0 0 —0.003  —~0.003

LOR= RO,
™,
;oS it
2/ % ~955s

————— - 1S

o 7.

\
CF'\S'\M\ dilvtion Lactor ‘5
(SDR PR Atrchad ~ diluhion Yorea¥.down b}

AN samples Praprad i

e Sm) HNOa, canc.
1o 0m) Ho 00 (g,
3-Om) B7. wew0oy
l.omt D7.Kk75,%
- Zm1 V27 . NH, OH-HCL
| 2Om|

QM

T-12-0\
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

“NULKAR iy #a

AN PEPLICHIE  waMuaL
LLELLTTALLS COHCEUTRATION  oC on
(NTEGRATION 3.3 L3ecs AR QHLY

PRINTinS

REPOET FogMar

SEQUEHTIAL
E4CH FESDING

T xuRul ir

Ha
s mam o Lul REFLITATE ¢ wanuel
; e OABE et CONCENTRATION  OC O%
‘ INTZGRATION 3B czers  mi® OHL-

FRinTING

OPTINIZATION

whoni J2 LaWF

' sLIGH B LaKe
| PEAT URUELIATH

' STALE
ISty AT / g
Do sbdie [ -
i bl bt . - - =

a2y 01

o YRR Fisner
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RAw DATA

e S e T

TANDARD 5 E YRS R TN ] 2a

L4 Xekio
U.8e YOI ‘_) — -0l

—_— ! e
=M | K =71 UM 1-\ool
i 2% AT ; - _ .
Ty, - ‘| 00 LYy unC -misc
lev™ Taor g S | 2 |
i T ! :
‘\O“\'— S ;’ P : :’m -:’IED ~.
s oog = ‘ i —
2.88 £$P£EHFMIN" 44 48
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PR - 10m) oF 1eerd PI§T e |

—Q.uul
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(L
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LR PE 0w O.T %5 @0
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Al Sampks WP@ °~‘/ S} e, HIOs
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3. CmI
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S/ )‘\Man
. 5. K250

2omY TTNL eopn
fr SN T v, &JP\D

G.11%

s ¥ 2 W TN TN

SOLZ

D a s

:_-.. S - 2.5m1 sx Croex)
.Sl du (oo k)
. 0! c® \CWD

pio e -

g,sayzz 'L
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—ee—— = 17356
b ./
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PRULRAN 15
BLANK

ABSORBANCE
INTEGRATION

' ' EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

7/r719]

Ha
REPLICATE 1 MANUAL
CONCENTRATION  BC O

BRINTIRG

.8 (5ec) RIR ONEY _—~

z

OPERRTOR
DATE
BATCH HO.
FORMAT

BRTH PRINTED
FRINT

BEPORT FORMAS / ({
97 17 2881
1378 135

SEQUERTIAL
ERCH READING  »
GURING RUN

IHSTRUMENT STATUS Ho
CALIBRATION RESULTS YES
LALIBRATION GRAPH YES
SAMPLE LABELS YES
LINES PER REPORT PALE 6%
PROGRAR 18 Ha
r BLANK REPLICATE . 1 MAHYAL
a . BBB ABSORBANCE CORCERTRATION BC M
IKTEGRATIOH 3.8 . fsecs AlR DMLY
FRINTIHL
OPTINIZATION
ALIGH D2 Lawp sl )
ALIGH HC LANP S

FERY RAVELEHGTH *

PHOTONULTIPLIER OOLTS  394.9

PARANETERS 1) BE SET MARUALLY

MAVELENCTH (na)
SLIT RIDTH (na:

AIR FLOK

, ~
252.7 (:}ifi/’}
35

9.9%

RE




RAW DATA

—_—
i ut'_;-.m:\ OO0 0 000 —~0L. 000 ~0. 000 2200
) STANDARD 1 9,50 1.5 0.011 0.011 0,011 WRO!
oTHNDARD 2. 2.00 .5 0.04% D.043 0.044 v ol .
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STANDARD S 1.0 0.751 0. 780 0.797Y aol
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£m o
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tev: Do ]
5 w5 “3 AND. Y =i
Ldk= 20! 34 QAR | -
VL) € ; S 1 . - Teupy
oss T = | ptyle
-~
g /’r.’ ;‘ -—‘ l
P ! \~&€}(q\ -1 {0
8850 v "l .
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LCS = . 20m! oF 1ocoppls S TG [ ac

I TV oppb
TV Seob

PR L 10m b "
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IHTESRHT IDN ;@ (seci ®IF GHLY
T
§L>;229_593?15 TABELS
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411373 5.2,
T opiEEl g7
e 7.2 10% 1 7.
17. 7.2 Xt s,
16 7.2 1% 47 )
17,31 Wogee 7.
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3,130 4w 22
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RORE | IRCRETEAT
LABELS  LRBELS
2173
- -, /
i1 §&or = 8
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T
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BHenlot 1C2 T

—

T St <t qorpb
(NzeL)

B-122




[ o)

/4

P

RN == A

EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

Vls13.248 1 6.58 1% .z G.145 G.144 0.146
5,00 Qv 4.92 0.3 0.109 0.108 0.10+
= < A 57.2 0.001 0.00% 0.001
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Raw DATA

SLHLE

sloAE 0L00

’ STANDARD 1 0.50 4.2
o fANDARD 2 Z.00 1.3
STAMDARD 3 S5.00 1.0
= TANDSRD 4 10,00 0.8
STANDARD S 40.00 0.5

a.%%2

T.001
0.011
0.044
¢.110
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Raw DATA

Page 1 EEI

Received: 05/29/01

REPORT UC, ADTER PACILITY

TO DEPT. OF C2VIL & ENVIR. ENG.

CINCINNATI, OHIC 45223-0971

ATTEN LINDA RIESER
CLIERT $CIEC2 SAMPLES 10
COMPANY STIENCE APPLICATIONS INT'L

FACILITY

WORK ID
TAXEN
TRANS

TYPE
P.O. #
INVOICE

§/25/0 TCLD LEACHATE WA3-08
CUSTOMER

DELIVERED

LEACHRTE

4400028892

uﬂgﬁl’ geparate cover

SAMPLE IDENTIFICATION

pSWl-cii- ©

REPORT Nork Grder § 01-05-904

06/07/01 16:24:58

PREPARED Environmental Enterprises
BY 10153 Cimcimnari-Dayton Rd,
Cincinnari, Chio 45241 [
CERTIFIED B
ATTEN Depbe Jones

PRONE {5212) 772-2838 CONTACT JASOR

Enciosed are the results cof specified samples submitted for
analysis. If you have any guestions please use Czder # for
faster identification.

OHIO EPA CERTIFICATION: CHEMICAIL #4035, MICROBIOLOGICAL #830

R e e

A/QC_ENCLOSURES . ) - -

TEST CODES and NMAMES used on this workorder

o _PH2-U prie] Mercurv (Cold vapor)
' 52 __FH 2p-J
02 _PH 2B-Y -
o4 _PH4-U ) - . _
05 _PH 5-u - cod . I
8: _PH 8-U
g7 __PH 8D-U h
g8 _PH 19:U i
59 T8 2.9 = i e e oLl
13 _PE 120.U = L
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

-’ -
- £ -t
Page 2 FEI REPORT Work Order # 01-05-304
" Received: 05/29/01 Results By Test
| TBsT CoDE Sample 01 Sample 02 Sample 03 Sample D4 Sample 05 !

|_defavir units

entered un-ta)

'
i
126 12s 0.052 25.7 23.5 t
I
|

| e

t mg/l

i

{ TEST CQDE Sample 06 Sample 07 Sample OB Sample 09 Sample 10 !

j_defaulr urits

i
!
! !
!
]

{ectered units) {(entered unaite} (entered units) (entered unaits) (entered units: |
1 uG 22.0 19.0 5.86 27.3 40.6
| mg/i

{
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Raw DATA

ENVIRONMENTAL ENTERPRISES, INC.

' QC REPORT
UNIVERSITY OF CINCINNATI
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

CASE NARRATIVE

PROJECT: Science Applications Int,L. (WA3-08) (Work Order # '0105904-01 to 10)

METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria.

Initial calibrations were performed within 0.9999 Correlation Cocfficient.

The daily calibration were verified by Initial Calibration Verification ICV) standard and
Continuing‘ Calibration Verification (CCV) standard. ICV and all CCV recoveries were within
the acceptable control limits.

Laboratory control samples recovery were within the acceptable control limits.

RPD calculated for duplicate analyses were within the acceptable control limits.

A Post Digestion Spike was performed due to the high level of mercury present.

Method blanks was free of contamination.

Sdeh’ped i - (,'/L,l/a!

Jyoti Desai (Date)
QA Coordinator

~ | B-129
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RAw DATA
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Sample Dilution Record

EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

[Sample # |Origmal  [1st 2nd |3rd i Total Dilution Factor |
0105804-01A  [2mif20m! 0.1 m¥10 mi_ 0.1 mV/10 mi ]
10 ~ 100 100 1100.000
0105904-02A 2mi20ml j0.1 mir10 mi 0.1 mi/10 mi
10 100 100 100,000
0105904-03A 20 mi/20 mi {1 mi/10 mi
1 10 10
0105804-04A 2 mif20 m!  {0.1 mif10 mi
10 100 1.000
0105904-05A 2mi20m 10.1 mi10 mi .
10 100 1,000
0105904-06A 2mi20m 0.1 mi10 ml ]
10 100 1.000
|
0105904-07A 2mi20 ml {0.1 mif10 ml
0105304-08A 2mii20 mt 101 mi/ 10 m!
10 100 1,000
0105904-09A 2mi20 mi, {0.1 mi/10 ml
~ .10 100 1,000
0105804-10A 2 mif20 mi' 10.1 miZ10 mi
' 10 100 1.000
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=@EN

Environmental Enterprises Hg Aqueous Digestion Log menti
BATCH # DATE INIT SAMPLE # PARAM DILN COMMENTS
forddo-HAl | S-=i-on Hen | ax sl 20020
Jo2- | 1 e o120
fos- | _ o105 -9a-1n Z s
04- v om Zl20 2
05- 0105964 -14 /30
06- o5 -Gy 48 220
fo7- -1 Z/20
IOS- ) ) %C}
Jos- u A Z/20
10 P 5
13- n o2}
12- o JA
13- T on
14- " 250
15- ¥ 0%
16- " 2600
17- - aff -
iy j ‘ i 1 A h
19-
20-
JBATCH QC DATA S
SPIKE SOURCE STD PREP # SPIKE INFORMATION
_Srn (S Rl o I ~d0mlspiva [ doml
' sk 2190 eloml Spike | D0OmI
li&cceptance Criteria:
Duplicates {(+/-} 25% )
%Spike Recovery MEAN RECOVERY (+/-)3*SD
ug/L ug/L ‘ug/L spike ug/L
spike added run 1 run 2 mean rpd value sx_+sp %rec .
.. soougt R.24d QBT

DATE ANALYZED
SAMPLE NUMBER

ANALYIST

OO, bt _LuS
5-31-0!
5 -q0d-B~A
DEPT. SUPER

Page

DDS 2..5m} Sy (woux)
2.9md P (ooox)
S.0m! 1ppb (<ies)

INORGANIC SUPER.
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

COPRPY

*RULRAR 16 Ha
Rl OHY oFpt ITMATE A Hanital
ABSIRCANCE CONCENTRATION  EC ON
IHTEGRATION 38 (sec, IR OWLY
PRINTING
SEPORT FORRAT =
OPERATOR «-W 4
DATE 85.31_209
SATCH HE. 1349
FORMAT SEQUENT AL
DaTA PRINTED EACH READING
PRINT DURING RUN
THSTRUKENT STATUS Ho
CALIBRATION RESULTS  YES
TALIBRATION GRAPH YES
SANPLE LABELS YES
LINES PER REPORT PAGE  &i
YROGRAN 17 He
spm PLANK REPLICATE 1 MAMUAL
B.BAB St CONCERTRATION B2 OR
INTEGRATION 38 <sec) WIR ONLY
FRIRTIRE ;
: SPTTAIZATION
ALIGH 02 LinP  —— )
ALICH HC Lonp  SSSS——
PEAK WAVELENGTH —— +
PHOTONULTIPLIER WDLTS  794.9

PREAMETERS T0 BE SET RaNVaLLY

HAVELENGTH (nm 2s2.7
SLIT RIDTH (na 8.5
#IR FLOK 889
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RAwW DATA

sLANE
STANDARD 1
oTANDARD 2
STANDARD I
STANDARD 4
STANDARD &

Al sempks pried uJ/‘

=

" {~add 5-31-01)

TCVev = G188

Ldl_= X147
Craude S-25701)

foobae LCS = .20ml oF oopeb PIAT %M |20m\ T, vopes

~L
SCALE .
W00 OIS VIvE 0.QQ00
0,50 1.5 0.012 0.012
2.00 Q.2 0.043 Q.0483
S.00 G.1 G.110 G.110
10.00 O.6 0.203 0.202
40,00 0.7 0.807 0.802

¢5-n)w\c HL)O:J,
Ol Cont 2304

N I SFY YOI -
7 stchac SRR - P
CORPY

Q.001 ‘™27 Qal. Bh”\(
0.01.,2197
0.043/198
V.1l1u168
G.204C198.
D.811: D98

& shec
eda S-25-01

Boml D7 KMnOy
|oml B R el /
I 2ol |y, qus. (7R
e
" SN~
o~ HAY D-3)-0)
o> v s ol
K D" ~ TR 4 Aj
’i_,-"/ - @
8090 L-:iﬁ
6.98 COMCERTRATIBN 44,88

Soika * ~10m} " "

o.00 I 4.9529R.07 0.8 0. 109 G.108
= V3 S O.0s a.t G.00L 6.001
VL EG Ll U.45Q0.0 Z.1 il 0.010
my 1.1T30TpR.. .03 74.8 D.001 0. 000
LS s 1340 Eee. . 10.421047% a.s 0.212 0.Z11
QIOS. 265 1A 10 01188, 4.2 QL. 003 O, 003
QH, 755, 2A 10 G.11 PR 4.1 GL O3 G003
YOS 9641 1 G.TD G.4 Q. ULe 0D.01e
.00 00y 5% G107 0.106
[ A 7 D.001 D001

O UR.FOG, 1A 7 0,02 0.028
05,5048, 2R 1.5 L0.028 0.028
US04 DA 1.2 a.114 0.114
DE.FOL.4A 10 0.27 Y 12.2 Q.008 Q. 007
US.T04 . 4A LOUD5,. 71O G, 7 O.S20 ¢.518
0S.904 .58 10723.89 won 0.4 0.475 ©.474
UBLYO4. 08 1051, 98 O 0.6 0.445 0.443
05,904 .76 1071901100 1.0 0.385 0 0.382
VELF04.BA 10 76,60 100% 1.1y 0. 143485 0. 142
05.904.8AD10 , &.71100¥ .9 5.145 % o 145
WS F04.BAS 10 B.24 POSX20.008 LG 174 0.173
5. 00 eV 4.83Qwb7 1.2  0.10& 0.106
U & < VO e 37.1 T O.001 0.001
OVOE ., QUA BA 10 27.Z5100% 0.5 0.551 0.549
LE.OA A 1O 4G 5T woox 0.7 0.818 0.814
0S.904.9A 10 24.95100% 1, i(n-cned} 545 0.541
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

- Page 1 ERI REPORT Mork Order § 01-03-451 OSWI’OUJ '@

Received: 03/20/01 03/28/01 12:09:45

REPCRT UC, ALTER FACILITY PREPARED Envaronmental terpriges

TO DEPT. QF CIVIL & ENVIR, ENG. BY 32 incinpac: - Bd. %
CINCINNATZ, OMIO 45221-0571 Cincinnaci, Chio 45281 el Q—;«-—/
cqg;sxm ar &7
ATTEN LINDA RIBSER ATTEN Debbe Jones
PHONE (513) 772-2818 N CORTACT JASON

CLIENT SCIEQ2 SAMPLES _9
COMPANY SCIENCE APPLICATIONS INT'L Enclos a he resulrs of cified samples submirted for
FACILITY analysis, & I1f u_have an stiona please use Order § for

fasver identificacion.
OHIO EPA CERTIFICATION: CHEMI #4085, MYICROBTIOLOGICAL #6850

WORK 1D 3/20/01 TCLP LEACHATE/SLODGE
TAKEN CUSTOMER LQA/0C ENCLOSURES .
TRANS DELIVERED
TYPE LEACHATE/SLUDCE
P.O. # 4400038593

INVOICE under separate cover

SAMPLE IDENTIFICATION TEST CUDRS and NAMES used on this workorder

o1 __TCLpl jic] Mercury {(Cold wvapor}

02 __TCLP2 - ;o

03 _ TIP3 z e LY’ &‘§ VMT&J#‘ &r‘rtﬁa_ﬁ& -
04 _ TTLP3D 4 v

gs __s1

o _s2 Tored R% c‘( Ut reeded  Swereaate

87 __ 83 v

g8 _ 53

83 _ 5%
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RAw DATA

- rage 2 EBY REPORT Nork Order # D1-03-491
Received: 03/20/01 Results By Test
| TEST CODE i Sample 01 Sample 02 Sample 03 Sample 04 Sample 05

i
| nc | 113 107 111 109 <,660 H
t mg/i | my/kg |
! |
{ TEST CODE ! Sample 06 Sample 087 Sample 08 Sample 09 |
| detault units fentered un:ts lentered unics) entered units) {entered wnits) | :
! | . |
{ 86 i 3,250 3,640 4,090 4,230 t
} mg/l i ng/kg - ng/kg ng/kg oy/kg |
1

i
i
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

DSWI-0053)

- ENVIRONMENTAL ENTERPRISES, INC.

UNIVERSITY OF CINCINNATI
QC REPORT

o | | B-139




:

y </ aa'h [
An Emproyee-Owned Campany

Raw DATA

CASE NARRATIVE

PROJECT: Uhiversity of Cincinnati (Work Order # 0103491-01 to 09)

METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria. :

Initial calibrations were performed within 0.9997 Correlation Cocefficient.

The daily calibration were verified by Initial Calibration Verification (ICV) standard and
Continuing Calibration Verification {CCV) standard. ICV and all CCV recoveries were within
the acceptable contro! limits.

Laboratory control samples recovery were within the acceptable control limits.

RPD calculated for duplicate analyses were within the acceptable control limits.

Post Digestion Spikes were performed due to the high level of mercury present.

Method blanks were free of contamination.

N peBa. 3 [a9)s]
Jyoti Desai. (Date)
QA Coordinator
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

TABLE OF CONTENTS
METAL
PAGE#
Initial and Continuing Calibration Verification Recovery Data 1-2
Quality Assurance Report. . 3-4
- Sample Digestion Log 5.6
Mercury Analysis Data 7-10
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: Evm.uAﬂou OF TREATMENT OF BuLk ELEMENTAL MERCURY
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EVAL“AfION OF TREATMENT OF BULK ELEMENTAL MERCURY
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RAW DATA

R ENTERT
RO E2AV

- Environmental Enterprigses Hg Aqueous Digestion Log Mbénanmnt j
‘ Y Fe oafcc fewd
BATCH # DATE INIT SAMPLE# PARAM  DILN m) COMMENTS
f01-1099- wes - Zo-o S a) v Sblo
2- e - 2934
fos- npR- SRS -1A 20/2n
Tos _ap 20/30
Jos- T 20/20
jos- \ _ineg 20 [~m
| N S Joios-sisan F 3 Z/20 § OCH
08- -u »~30-01 | up 0%~ 57019 Ve 20jr4 ’
09- -1~ 17 T lan V1 scas oo
10 IAD ” )
11- S
2 IS
13- U
14 24A \
15- HA \L R
16-098-HaA 1| 3-2b-0f FTHIV) §Qiod-iaf-in ‘—\3 2o b Eesay Toubh | )
17-
18-
19-
20-

[BATCH QC DATA

SPIKE SOURCE STD PREP # SPIKE INFORMATION

< S oIg! Dol o pompph 2ot
e e Sspk) T ol oF osspoky | 2om |
Acceprance Criteria:

Duplicates {+/-) 25% . .

%Spike Recovery MEAN RECOVERY {+/-)3*SD

ug/L . ug/L

ug/L spike ug/L
spike added . - run 1 run 2 mean rpd _ vaiue sx +sp %rec “
‘ L0-S £0-$ L 0S5 _O 5.00ugi.  4:3%3 g8<-7
» . mSO Y.32 % q-2¢S
DATE ANALYZED 3360) - ms0 43¢ 2037
SAMPLE NUMBER 0103 - 84¢-(# p(m
;n
ANALYIST —L'F DEPT. SUPER INORGANIC SUPER. :
Page @
FORR AL
AR
. . o ~g ’Ht_
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BATCH #

EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

Hg Miscellaneous

o

Metais Department

ANALYIST

DEPT. SUPER ____

Page

————

DATE INIT SAMPLE # PARAM DILN COMMENTS
[rxbea] o) TR T Hg __[ooml
02- l \CS Hg  F¥ainn.l
03- ] IOVX = 1 - Hg » 08 |on e |
04- ] D) Hg
Jos- i Il Ho
jos- SRy Ho
Jor- oA Hg
fos- 1A Hg
8- | 2B Hg
10- 9A Hg ya
11-23C HmAY DV 0¢ AN FTSETTES N BT TS [ )
12- Hg
13- Hg
14~ - Hg
15- Hg
16- Hg
17- Hg
18- Hg
19- Hg
20- Hg
WBATCH QC DATA ) .
SPIKE SOURC, STD PREP # PIKE INFOR N
NN T 10 ?\,oEmsai—h?:Q;\hhm\
ZEE11CS) ) o 30g ot Licn] D o
Acceptance Critena:
Duplicates {+/} 25%
%Spike Recovery MEAN RECOVERY (+/<)3*SD
ug/lL ug/L ug/L. spike ug/L
spike added run 1 run 2 mean rpd vaiue SX "+ Sp Y%rec
5210000, 4LI0,050.  y begeen, 5.00ug/l \oul /-
Vrip 4,450, 000, Pds " ol Sem) OF‘T"‘P (tmiskon x)
: — Bl oF 10pph
DATE ANALYZED 3 21-¢ %A T4 b ‘
SAMPLE NUMBER > 49i- = 2.23 Qe oF 4ep)
D016

INORGANIC SUPER.

@
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ABSORBANCE CONCENTRATION  BC ON
» TNTEGRATION 3.8 (sec)  AIR ONLY
FRINTING ‘
TEFORT FOREAT
APERATOR Mety Jp WELTZER
BATE 93,26 . 2091
RATCH KO, (285-08R 1298 -pAA
FORKAT SEQUENTIAL
AT PRINTED £ACH PEQDING
PRINT D BURIKG RUR
THSTRIHENT STATUS H0
CALIBRATION RESULTS  YES
_CALIBRATION GRAPH ¥ES
SANPLE LABELS ve
LINES PER REPORT PAGE 56

HW63 o ane @.00 —Ch O —a L0y
Q143 STANDERD 1 L. .o 1,009 QL0
V43 -TANDARD Z 1.0 0. 040 O.040 O.030 F1 ¢h
€143 STASNMDARD 3 = S0 D095 I KT .
143 =TANDARD 4 1.1 L 135 .153 O.ivu’ (ST P;L:fm
G\q3 STANDARD S 1.2 3,718 D.TLZ 0T
Tevleev S mgeb Ew TVG3 mnade %01 w
LOL -Sﬁ)b Em B3 mMmade 373300
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7.799 ! fﬂ Gw 3UD (0.\,;\
-7 ! MmisC
t qqcﬂ'B’ - ; e (W3S
| O |
A e B —— N
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Raw DaTa

- Page 1
Received: 12/04/01

REPORT UC, ALTER FACILITY

oSwvI-02{- G

EEI REPORT Work Order # 01-12-039

TO DEPY. OF CIVIL & ENVIR. ENJ.
CIRCINNATY, ORIO 45221-C073

ATTEKR LINDR RIESER

CLIENT SCIESZ SAMPLES 43

COMPANY SCTENCE APPLICATIONS INT'L

PACILITY

WORK ID 11/28-312/04/031 EPA EG
TAKEN CUSTOMER
- TRANS DELIVERED

TYPE LEACHATE/SOLID

P.O. # 4300038533

ALTER

INVOICE under separate cove:

SAMPLE IDENTIFICATION

BREREBIIRE

>
o

€3
o

s
1t

[

e
1

1a
>

a
it

ot
£y

o
N}

a
oo

1
o

BRRERRE

12/20/01 14:50:50

PREPARED Environmantal Enterprises
BY 1D183 Cimcinnati-Davton R4,

Cipcinnati, Onio 45242

ATTEN Dgbbe Jones
PHONE (E13% 772-2818

Enclosed are the results of specified samples submatred for
analysis. If vou bave any guestions please use Order ¢ for
faster idenvificarion.
OHIO FPA CERTIFICATION: CHEMICAL #4395, MICROBIOLOGICAL ¥85C

QA/QC ENCLOSURES.

TEST CODES and NAMES used oo this workorder

Mercury (Cold vapor) . i
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Page 2
Recuived: 12/04/01

SAMPLE IDENTIFICATION
27 Vepdor B 3T ICLP leachate
28 ICLP-blank TCLE LEACHATE
29 vendorBmSlSoMd
30 Vendor B m-52 Solid

3l VendorBm&dSoldd =

BEX

REPORT
12/20/01 14:50:50

Work Order § 01-12-03%

ERT LTS I S ——
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- Page 3
Received: 12/04/01

REPORT

Resulta By Test

Work Order # 01-12-03%

| TEST CoDE

j_gefaulr un:ita

i Sample 01
!

{entered untits)

Sample 02
{eptered uvnits:

Sampie 03 Sample 04

iencered uwnaits! (entered units)

1

Sample 0S5

jenzered units’

|
|
|
0.00434 |
f
t

!
186 I <0.0005 ©.00105 0.00156 0.00186
| g/l i
i
| TEST CCDE i Sanple 06 Sample 07 Sampie 08 Sample 09 Sample 10 {

{_defacit umits {entered unirs!

fentered unite)

tencered units) (entered units)

|

{entercd unata' |

| ue i 0.0110 8.00832 0.0118 0.143 6.0672 }
| mgs2 ! |
| {
{ TEST CODE H Sample 11 Sample 12 Sample 23 Sample 14 Sample 15 - {
j.gefaulr units ! {entered unats} {entered unire) {enteved units) {entered ugjts) lentered umies) |
} ! !
| B H <0.0005 46.6 4.0 ©.126 0.606 |
} mg/2 . i i
| i
| TEST CODE H Sample 16 Sample 17 Sample 18 Sample 19 Sample 20

gefauls units

i_{entered unirs)

{encered units)

ientered unatsl {sotered units)

{extered units;

!
i
l
0.0509 1§
|
|

! |
f w ! 0.344 0.460 0.0634 0.0646
| mg/l |
|
TEST QODE Sampls 21 Sumple 22 Sample 23 Sanple 24 Sample 25

defaulr units

|
|
|
| o
}

ientered units)

{eocered units'

{entered units:' {entered units)

jentered units?

}
]
0.140 i
i
|

0.00588 0.00611 0.00234 0.00613
1 mg/1
I
{ TEST CODE { Sample 26 Sample 27 Sarple 28 Sample 29 Sample 30

defaulit upizs

jentered units!

{entered units)

fenvered units: ientered unins;

;entered unics)

<0.0005 4,350

!

|

[

. i
4,610 i
}

I

HG i 0.185 0.161
{ mg/l } ’ mg/kg mG/ kg
| .
~ i Sample 31 Sample 32 Sample 33 Sample 34 Sample 35

| {grered unive;

{enverad units:

ientered unats: {entered unics’

sercered unitst

!
H 4,470
}

4,310 3,940 158,000 285,000
ng/kS 0giRG wg/Rg nYLhg mg/ kg
I OTEST oDz : Sampie 36 Sample 37 Sample 38 Samplie 39 Sampie 40 t
defaulr units ' {enrered units: lenteret L5 jencered univs’ lantered units tenzered unars? |
i
| nG ¢ 148,000 60,500 121,000 5.420 4,930
- H my/Rkg mg/kg wa/kg mgrky ng/ kS
1 !
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

Page 4 EEI REPORT
Received: 12/04/01 Results By Test

Work Order # 01-12-039

{ TEST CUDE { Sample 41 Sample 42 Samplic 43

{ gefaulr units | {entered unirs) {entered unita) {(entered units)
i j '

{ BG H 2.600 3,.6%0 €.230

i ma/l i ng/kg ma/kg mg/kg
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RAW DATA

gswl-o2|—€

ENVIRONMENTAL ENTERPRISES, INC.

QC REPORT
UNIVERSITY OF CINCINNATI
SCIEQ2
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

CASE NARRATIVE‘
PROJECT: Science Applications Int’L (SCIE02) (Work Order # 0112039-01 to 43)
METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria. :

Initial calibrations were performed within 0.9998 Correlation Coefficient.

The daily calibration were verified by Initial Calibration Veriﬁcaﬁon (ICV) standard and
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within
the acceptable control limits.

All the laboratory control samples recoveries were within the acceptable control limits.

RPD calculated for all duplicate analyses were within the acceptable control limits.

Matrix spike matrix spike duplicate samples recoveries were within the acceptable control limits.

For two anélytical batches Post Digestion Spikes (PDS) were performed due to the high level of
mercury present.

All method blanks were free of contamination.

SHor pefa, . 1rf2cfay
~ Jyoti Desai ) (Date)
QA Coordinator . -

B-157



Raw DATA

TABLE OF CONTENTS

METAL

PAGE #
Initial and Continuing Calibration Verification Recovery Data i
Quality Assurance Report 2z
Work Order # 0112039-01 to 28
Sample Dilution Record...... ervessessessrnsestntosassaseerariarnransenann esversensnnennenenes 3
Sample Digestion Log. , ' . 4-5
Mercury Analysis Data ‘ 6-8
Work Order # 0112039-29 to 43
Sample Dilution Record ..o eenereenniiiiaiiinniiiciiniitomiesteorcrrrensiovessrenronenns y
Sample Digestion Log . 1V
Mercury Analysis Data 11-12
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Sample Dilution Record
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RAW DaTaA

Hg Agueous Digestion Log

Metals Depart}nem

INTT SAMPLE # PARAM DILN COMMENTS
R HaIN Hg  1&™homi
, s Hg {
oy - oxa - R Hg }
; " R Hg t
> et Hg |
i 4 un Hg
i - oo} Hg
' " apd Hg 1
' 2t [l Hg i
: 0 _=p Hg
: e Hg
et Hg ;
- Hg i
F114- e Hg
‘ 15- i VB Hg 3
16- ‘ 2 Hg (
F§17- <A Hg
- 18- Ea Hg .
E 19- e Hg
20- N/ N/ N/ ;1§ Hg \/
E IBATCH QC DATA .
[ {SPIKE SOURCE STD PREP # SPIKE INFORMATION
4 Sy 17 —-\g’\\, N . '_r‘nL_:; i‘-\!\/ﬁ i e
) ‘—;_f(_"' = "‘L - ) ‘;‘ '\3'] "" T T T -
Acceptance Criteria:
Duplicates [+/) 28%
%Spike Recovery MEAN RECOVERY {+/-)3°SD
ug/L ug/t ugil . spike ug/L
spike added run 1 run 2 mean rpd value sx +5p %rec
Ea .Y VS 1L 1 WO 5.00ug/L i Neuia
DATE ANALYZED Vool
SAMPLE NUMBER R Rl
£ ANALYIST \ag DEPT. SUPER INORGANIC SUPER. ______
1 Page

P
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EVALUATION OF TREATMENT OF BUuLK ELEMENTAL MERCURY

—
3 1
Lo Environmental Enterprises Hg Aqueous Digestion Log Matals Department
’ BATCH # DATE INIT SAMPLE # PARAM DILN COMMENTS -
01- Io'mr- RE0 S0 WO Hg S (gep
fo2- ¢ 1 ‘, Hg ;
. oz \ ! : Hg | b
W ‘ \ ! Hg '
- rog- i | : Hg ! . !
’ : ‘66' ; ‘ ! Hg | !
1 I67‘ ‘ i ! Hg ﬁ
“ jos- | | i Hg  |-or ot 2
09- | | ; Hg it i !
. 10- { ! Hg 3 el ’
11- ‘ Hg RCew ;Qm;!l !
12- Hg :
13- Hg
14~ ! Hg
15- i Hg
16- ! Hg ,
17- : Hg '
18- \/ N/ N\ Hg ~ i |
18-t mmie RN ok _Hg N et b
20- ! Hg
JBATCH QC DATA i f
SPIKE SOURCE STDfﬁEP ® SPIKE INFORMATION ;
T et ol Qifee ~F AN |G ,
<oy i Y T&A ; ot 0 —
§
Acceptance . Criteria: ;
Duplicates {+/-} 25%
%Spike Recovery MEAN RECOVERY (+/-}3*SD
ug/L ug/L ugfL spike ugil :
spike added run 1 run 2 . rmean rpd value SX +8p %rec ;
D e 1 1o o ~ 77 5.00ug/l 13 1\ Y / '
SUo Dol ’
Dot yepEd X ;
DATE ANALYZED id-v-ol 2”‘21)(1' . L{é'al -4 74
SAMPLE NUMBER LA 2T - 1ER 2 Sz 20 ;/
: G0
ANALYIST !—im DEPT. SUPER INORGANIC SUPER.
Page 1
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COMBANY
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TYPE
P.O. #
INVOITE

OSwI- co2 - ©

EEI REPORT Work Order § 01-01-549

: 91/24/01

UC, ALTER FACILITY
BErT. OF CIVIL & ENVIX. ENG.

22330 SR/ RS0 RRE S L 2SO -2 IS

CINCINRATI, OHIO 45221-0073
LINDA RIBSER

SCIED2 SAMPLES _9
SCIERCE AFPLICATIONS INT'L

1/23/01 TCLY LEACHATE/SLUDGE
CUSTOMER
LIVERED

LEACHATE/SLUDGE

COXTRACT 68-W-55-005, WA 2-15

under secarat & Cover
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21 __TCLR 2 EG
82 _ TELP 2

83 __TeLp 3

84 __TSLP 3-D

es _ g1

86 __Ss2

81 .83

o8 __S3

89 _ 85

91/30/01 ©9:30:59

PREPARED Epvironmencal Enterprises

BY 10183 Caincainnata-Davron Rd.

Caincinnata, Onzo 45243

ATTEN Debbe Jcnes

analysis. If you have any guestions piease use Order # for
fascex identification.

OHIO FPA CERTIFICATION: CHEMICAL #4095, M:CROBIOLOGICAL #BS50

QA/QC ENCTLOSURES .

TEST CODES and NAMES used on this workorder
Mercu: Celd vapor)

REATMENT OF BuLK ELEMENTAL MERCURY
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EEI REPORT
Rosulcs By Test

Work Order # 01-01-54%
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wg/1 ng/kg
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Raw DATA

CASE NARRATIVE

PROJECT: University of Cincinnati (Work Order # 0101549-01 tb 09)

METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria.

Initial calibration was performed within 0.9998 Correlation Coefficient.

’ The daily calibration were verified by Initial Calibration Verification (ICV) standard and
Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within
the acceptable control limits. ‘

Laboratory control sample recovery were within the acceptable control limits.

RPD calculated for duplicate analyses were within the acceptable control limits.

Matrix spikes recovery were within the acceptable control limits. Post Digestion Spikes were
performed due to the high level of mercury present.

Method blanks were free of contamination.

Mok gl olf31]01
Jyoti Desai ) (Date) :
QA Coordinator
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Metais Department

ANALYIST DEPT. SUPER
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' EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY
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RAwW DATA

OSWI-002 - 3)

ENVIRONMENTAL ENTERPRISES, INC.
ANALYTICAL SERVICES DIVISION - LABORATORY
10163 Cincinnati-Dayton Road
c X : Cincinnati, Onio 45241

February S, 2001

Linda Rieser

Academic Director

ALTER Faciiity

Civil and Environmental Engmeenng
University of Cincinnati

{513) 556-2060 Office

(513) 556-3148 Fax

Dear Linda:

This letter is in response to your voice mail left for Debbe Jones on Monday, February 05, 2001. In an
effort to attemp! to achieve better surrogale sludge recoveries, we will be conducting a few companson
studies on the samples submitted for analysis on 01/24/01 (EE! Work Order # 01 -01-§_1§1

f4

As we have discussed in the past, workmg with many of the sampies that you submit mn be somewhat
of a challenge merely due to the high leveis of mercury present relative to the 0.5ppb to 40.0 ppb linear
range of our instrumentation. Many of the analyses require 100,000 to 1,000,000 times dilutions in order to
fall within the instrument capabilities. Each and every dilution made introduces possible decreases in
precision and accuracy. Additionally, in order to prevent possible carry over or cross contamination with
other samples analyzed in our laboratory {i.e. drinking waters), these dilutions, as well as the digestions of
your samples are performed using disposable materials (i.e. digestion cups, ependorf pipetters, and
centrifuge tubes). These materials may not meet the same level of accuracy as with the use of Class A
glass materials. These may be contributing factors (o the apparent low recoveries on your samples.

EPA SW846 methods suggest hsing 0.2g aliquots of solid/siudge samples for mercury digestion.
Needless to say, 0.2g is a very small amount and raises questions of the ability to digest and analyze a truly
representative sample. This may be a contributing factor to the apparent low recoveries on your samples.

As you are aware, in recent years we have switched our mercury digestions from BOD bottles to an
Environmental Express HotBlock digeshion system. This switch allowed us to utilize disposabie digestion
vesseis to avoid contaminations and to reduce our amount of reagents used and waste produced to 1/5™ of
the ariginal amounts. While we did reduce the arhount of aqgueous sampie proportionally {from 100mt to
20mL.), we have continued to use 0.2g of solid/sludge sample while reducing the amount of reagents. We
felt that attempts to use 0.04g of sample would make it even more difficult to digest and analyze a truly
representative sample. So a question might be “Are we using foo much sampie or not enough reagent?”
This may be a contributing factor to the apparent low recoveries on your samples.

Phone (513) 772-2818 or (800) 722-2818
Fax (513) 782-8¢870
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-2~ February 6, 2001

Supporting data show that we continue to achieve acceptable recoveries on our purchased soil
Laboratory Control Sample (LCS), suggesting that sufficient reagents are present for 0.2g of solid/sludge
samples. | acknowiedge that there are various forms of mercury that may not be present in the purchased
soil LCS that we analyze. Perhaps the forms of mercury present in your samples are not accurately
represented by the soil LCS we are using. This may be a contributing factor to the apparent low recovenes
on your samples. '

The following steps will be performed in an attempt to isolate potential sources for low surrogate sludge
sample recovernies.

1). 'In order to validate our dilution techniques, a 1000ppm standard (the highest standard purchased
by our laboratory) will be diluted and analyzed in the same manner as the sampies.

2). In order to validate that we are not using too much sample or too little reagent, ‘the solid/sludge
samples will be re-digested in triplicate using 0.2g, 0.1g, and 0.05g, while each digestion will receive the
same amount of reagents. :

Unfortunately, | have no suggestions as to how we can validate that our digestions are adequate for the
particular forms of mercury present in your sampies.

Please let me know if you have any suggestions or additional questions.

Thank you,

Jason M. Lykins

Assistant Laboratory Manger / Metals Department Supervisor
Environmental Enterprises, Incorporated

Analytical Services Division — Laboratory

ON OF TREATMENT OF BuLK ELEMENTAL MERCURY

B-185



Raw DATA

MNgo 3 EEX

Rwocived: £1/24/01

RBPORT work Order @ ©1-02-548

03/30/01 09:30;59

KEPORT Do, ALTER FACILYTY

6 B EF o % e~
CINCIFDATY PR, ; p<o] g5221-0271
METEY LIITA RIRAEW
cuImNT goyser sags g
COMPARY i;;ma_-"“ KPP', = 'n__:-:mwg :n' a

PASILITY

WORK ID AJRALSZ TCLP LENTDTE/SLUnGE
- TAXEN Coeoewen i
TRANS DE: =
TYPS LEASHATE/SIopos
F.O. & 3 S$R-ia95_gom Dai

FHVOICE under accersus cover ..

SNMPLE IDENTIFTONXTION

o LIS i}

o2 Ifte 2
85 "3
24 __TCLR gsD
85 8L
25 _S2
£2 __s2

E@/B v

AMCLIVRICIYT 133

mm;lﬁ_
BY 22343 AACSANTATL -Deveer Rd.
RanSlnmart, OLio 43242

ATTaN Debhe Janes
PHONK (513} 773.2538 & o)

Encliosed gye zne ISFULILE Sf specifasc SATpies gupritied for
AYEL If Yy i 133 & _Crdex -

Iagser idemzifaceniss.

CRRPIFIXD BY

DB/OT FNCOSURES

BLESUBLITS 6P i60  IBOT/BE/18

B-186

A o et o



EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY
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Page 1 EEY REPORT Work Order # 01-312-515
Received: 12/26/01 ©01/09/02 13:20:02

REPORT UC, ALTER FACILITY P Buovironmental Enterprases

TO DEPT. OF CIVIL & PNVIR. BNG. BY 10163 Cinrinnati-Dayton Rd.
CINCINNATI, OHID 45221-0071 Cincinnati K Ohio 45241
' BY
ATTEN LINDA RIESZR ATTEN Debbe Jobes
FHONE (52113} 772-2518 CONTACT JASON

CLIENT SCIEOZ SAMPLES 33
COMPANY SCIENCE APPLICATIONS INT'L m:iosad are rhe resulrs of specified samples submitted for
PACILITY analys:s. I¢ ve an estions please use Order & for N

;gs:er ;denggﬁ.ca:;cn. :
0 _EPA CERTIFICATION: CHEMI X4095, MI IOLOGICAL #8590

WORK ID 12/19-12/24/01 EPA HG (ALTER}
TAKEN CUSTOMER QR/QC ENCLOSURES
TRANS DELIVERED
‘TYPE LEACHATE/SOLID

P.C. # 4400038593 -

INVOICE upder separate cover : “

SAMPLE IDENTIFICAYION TEST CODES and NAMES used on this workoxder
S Mercury {Cold vapor)

e e

s e -

EEEEEEERRREEERE

i

2 Solid :
Vendor B Soil S3 Solid ;
Vendor 31 S4_Soli
Vendor B Soil S5 Solid
s1
Vendor BRW S2 Soldd
Vendor BRMM S3 Soldd
Vendor B MB SI Solid

Ve r B MB 52 Solid
Vendor B MB S3 Solid

BRRREREBEREI]
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Page 2
Received: 13/26/01

SAMPLE IDENTIPICATION
Vendor B MB S4 Solid
Vendor B MB S5 Solid
Verdor B MB 1T TCLP leachate
Veudor B MB 2T TCLP leachate

Vendor B MB 3T TCLP Leachate
Vendor B MB 3TD TCLP leachate

[ -

f

EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

REPORT
01/09/02 13:20:02

Work Order # D1-12-515
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Page 3 EEI REPORT Work Order # 01-12 515
Received: 312/26/01 ~ Results By Test
TEST CODE Sample 01 Sample 02 Sample 03 Sarmple 04 Sample OS5

default units

{ertered unics!

jentered units)

{entered units)

lenterad units)

jentered units:

G 1.92 0.617 0.137 0.102 ©.0873
b mg/l
i
{ TEST CCDE Sample 06 Sample 07 Sarple 08 Sample 09 Sawmple 10

default units

lfentered units)

{entered units:

{ent=red units:

{entered units)

jentered units)

G 0.0753 0.0577 0.00885 0.00609 <0.0005
mg/l
TEST CODE Sample 11 Sample 12 Sample g Sample 14 Sample 15

defaulr upits

{entered unics)

{entered units}

{entered vnirs)

{entered unitg)

{enrered units:?

HG 0.00656 0.0216 0.0278 ©.108 <0.0005
mg/1 .
TEST CODE Sample 16 Sampie 17 Sample 18 Sample 19 Sanple 20

defaule unats

jentered units)

{entered units!

{entered unitg}

{entered unicg)

{enterad units)

HG 2.730 2,480 3,930 3.500 3,390
wg/3 mg/kg rg/kg ng/kg ng/kg mg/kg
TEST CODE Sample 21 Sample 22 Sample 23 Sample 24 Sample 25

default units

{entered unitsg)

{entered units)

ientered units)

(entered units) {entered unats) |

HG 6.170 6,930 6,040 2,530 22690
mg/1 mg/kg mg/kg wg/kg mg/kg =
TEST CODE Sample 26 Sample 27 Sample 28 Sample 29 Sample 30

defauit units

{entered units)

{entered unice)

(entered units)

jentered units!

{entered unics!

HG { 2.6%0 2,590 2,720 0.266 0.150
mg/1 i g/ kg wg/kg mg/kg

K
TEST CODE Sample 31 Samplie 32 Sampie 33

default units

I

28

lentered unirs)

{entered units:

{entered units!

0.107

<0.03805

B-190




EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

OSH/T 25, 31

ENVIRONMENTAL ENTERFPRISES, INC.

QC REPORT
UNIVERSITY OF CINCINNATI
SCIE02

- B-191
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CASE NARRATIVE
PROJECT: Science Applications Int’L. (SCIE02) (Work Order # 0112515-01 ¢to 33)
METAL

Mercury analyses were performed in accordance with SW 846 Method 7470A and meet the
required QC criteria. :

Initial calibrations were performed within 0.9995 to 0.9998 Correlation Coefficient.

The daily calibration were verified by Initial Calibration Verification (ICV) standard and

Continuing Calibration Verification (CCV) standard. ICV and all CCV recoveries were within
the acceptable control limits.

All the laboratory control samples recoveries were within the acceptable control limits.
RPD calculated for all duplicate anaiyses were within the acceptable control limits.

Post Digestion Spikes (PDS) were performed due to the high level of mercury present in the
samples. All PDS recoveries were within the acceptable control limits.

All method blanks were free of contamination.

SHek pe84c  oyf1efon

Jyoti Desai (Date)

QA Coordinator
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EVALUATION OF TREATMENT OF BuLK ELEMENTAL MERCURY

"TABLE OF CONTENTS

METAL

Work Order # 0112515-01 to 15 and 29 to 33

Initial and Continning Calibration Verification Recovery Data

Quality Assurance Report

Sample Digestion Log

Sample Dilution Record............ cemasserctenctsnsensesenesasennrssannasaronns cervesesesnnes

Mercury Analysis Data

Work Order # 0112515-16 to 28

Sample Digestion Log : ‘ ‘ j .

Sample Dilution Record..........cccecraeaenen....... cresacnce sersesessecasensresecerasrssenns

Mercury Analysis Data

PAGE #

10

11-13

B-193

e [—



adms

v

_ _
1 1#3-918Z110
L
1
, ’ 875162110 MONOUY 9L-GIGZI10| VWHSBZ
' £€-GLG2 110 4BnoIyl 62-6162110] vvHarl
%0Z1+ = ofusy % ADD UOJISIPSA LUOHRIQYE] SNURLDY = ADD G1-G162110 ybnowyl 10-G15Z110] wvHEGY!
%01+ = afusy 9 ADl UOBUIHBA UOHRIGHR] EIIU] = A ; pepro] ]
) . B suopavi} yag
dweg uonsediqy
_ _ _ 9’86 _ E6'Y _ $04 _ 1% _ ol _ 60'9 _ ] — T vol _ (1A} _ S _ YWHSET _ BH _ voivL — fvH _ 20/8/4 _
y VVHLEYI
. : 3 - . - . . > B /g
K i _ _ _ 796 _ 18y _ T8 _ e _ L6 _ a8y _ § _ - N2 _ 68'y _ 9 _ YYHIEDL _ H _ YOLYL _ YH — {03 241 —
{ day %]~ punod] sy 5% | g::om_ 004 %] punoj a0y o puno4 omip | aey % puno.| e [ g yaneq _ 9jAruy ] _ 18kjeuy _ elug
1 vA33 | €ADD ZAJD TADD | Al | uonsebig pouiany
o L1 b AL ==
(Bn} qdd :euun uopenussuo) .
EE-GIGZLLO0 UBNOIY 10-GISZL10 # J9PI0 WioM ZOIDS  198{0id

uapege A HopgRIge]) Buinupuo pus |

“ONI "S3SIHAETING IV INIWNOHIANI

RAwW DATA

B-194




TREATMENT OF BULK ELEMENTAL MERCURY
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Environmental Enterprises

Hg Aquap_ug‘gigggﬁon Log

o
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DATE INIT SAMPLE #  PARAM DILN COMMENTS
p-03-ca dHe § (HDV\K I Hg i
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5 110 JA] He
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2o\ y 4 Al Hg i ouA-Sis- Ak
R[EATCH GC DATA
HSPIKE SOUHCg) STD PREP # SPIKE (N‘FORMATKON |
i A\ -a 2m Ai “Em} ‘2‘)‘!\
CE:':‘ K) Ol b W "
{ Acceptance Criteria:
¥ iplicates {+/-) 25% )
'y §p|ka Recovery MEAN RECOVERY (+/-13*5D
ug/L ug/L ug/t spike ug/L N
run 1 run 2 mean rpd vaiue 5X +Sp %rec
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POO= Smi sy
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EVALUATION OF TREATMENT OF BULK ELEMENTAL MERCURY

Hg Aqueous Digestion Log

As v

Metals Depacment
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Page
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) el o al0mt 4 ‘ "
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190 130 L2O O soour 2090 VoV
POD Sl §X
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Raw DATA
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> (yQé\ |
)‘ 5
SROGRAM 16 He
BLANK REPLICATE 1  MANUAL
RBSORBANCE CONCENTRATION  BC OK
IRTEGRATION 1.8 (sec)  RIR OHLY
PRINTIAL —
REPUET TORWAT B
OPERATOR W ld
DATE 81,93 2082
BATCH HS. . 1496 1437 ‘
FORNAT SEQUENTIAL
D4T4 PRINTED EACH READING
PRINT DURING RUN
THSTRUNENT STATUS O
CALIBRATION RESULTS YES
CALIRPATION GRAFH YES
SHMPLE LRBELS YES
LIHES PER REPORT PRGE 66
PROGRAH 14 Hg
nonGe BLANY REPLITATE 1 M&NUAL
8. 868 RESOREAHLE CONCENTRATION  BC OH
. INTEGRRTION 38 (5ec)  RIR DMLY
PRINT NG
OPTIRIZATION
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ALISH HE LANP SRR
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DARD 2 2. D04z [aRE: ad =] .
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5 OSWI —o0 5.,0:

ENVIRONMENTAL ENTERPRISES, INC,
ANALYTICAL SERVICES DIVISION « LABORATORY
10183 Cincinnati-Desyton Road
: : : Cincinnati, Ohio 45241

February 14, 2001

Linda Rieser

Academic Director

ALTER Fagcility

Civil and Environmentai Engineering
University of Cincinnati

(513) 5562080 Office

{513) 556-3148 Fax

Dear Linda:

This letter addresses the findings of the investigation into the apparent low surrogate siudge sampie

recoveries associated with the samples submitted for analysis on 01/24/01 (EEI Work Order # 01-01-518).

'y
As discussed in a previous correspondence, the following steps were performed in an atternpt to isolate
potential sources for low surrogate siudge sample recoveries. Our findings have been summarized in Table
1.

1). In order to vaiidate our dilution technigues, a 1000ppm standard (the highest standard purchased
by our laboratory) was diluted and analyzed in the same manner as the samples.

2). In order to validate that we are not using too much sample or too little reagent, the solid/siudge
sampies were re-digested in triplicate using 0.2g, 0.1g. and 0.05g, while each digestion received the
same amount of reagents.

Additionally, the foliowing steps were aiso performed:

3). Additional post-digestion dilutions were performed using only ASTM {l water.

4). Additional post-digestion dilutions were performed using ASTM Il water + 4% HNOQ,.

5). Additional post-digestion dilutions were performed using a solution containing ALL of the digestion
reagents. .

Steps 3-5 show a progression towards matching the post-digestion diluted sampies to the calibration
standards. ‘ :

While no true statistical caicuiations or evaluations were conducted, the following generalizations seem
apparent: . .

1). Analysis of the 1000ppm Reference Standard suggest an increase in recovery when dilutions were
prepared using ASTM i water + HNG, or a solution contaming ALL of the digestion reagents. Qur dilution
techniques appear to be acceptabie. Table 2 summarizes how the dilutions were prepared. ’

Phone (513} 772-2818 or {(800) 722-2818
Fax {513) 782-8870
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2). Comparisons between the 0.2g, 0.1g, and 0.059 sample digestions show inconsistent results. |
would tend to attribute these inconsistencies merely to the difficuity in obtaining a representative sampile
using such small aliquots. Sincse | cannot conciude that we “are using too much sampie or not enough
reagent,” | am inclined to continue our mercury digestions using 0.2g aliquots of solid/siudge samples
digestad in 20mLs of ASTM 1l water {with additional required digestion reagents added).

3). We have consistentty demonstrated that there is an increase in recoveries when post-digestion
dilutions were prepared using a solution containing ALL of the digestion reagents. Therefore, all future post-
digestion dilulions will be prepared in this manner.

Conclusion

Unless instructed otherwise, our dilution techniques as well as the sampie size used for the digestions
will remain unchanged. All future post-digestion dilutions will be prapared using a dilution solution that
contains ALL of the digestion reagents in a ratio equivaient to those in the digested samples and the
calibration standards.

.

Please let.us know if you have any further questions, suggeéﬁons, or requests.

Thank you,

Jason M. Lykins i o
Assistant Laboratory Manger / Metals Department Superwsor
Environmental Enterprises, incorporated

Anaiytical Services Division — Laboratory ‘ j‘ ‘

- -
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Raw DATA
- This Total
ng P@um Dilution Dilution
0.2q/20m 100X
01mi, of 100X/ 10mi, 1000X! 100.000X% .
mi, of 100,000X / 10mi, 10X1 1,000, nnnx
0.2g/20mlL 100X
mi of 1 / L 10.000x| 1.000.000x] .
0.19/20mt, 200X
0.1mL of 200X / 10mi, 10.000X1 2,000 000X
0.05g/20mL 400X
0.01mi. of 400X / 10mi 1000X] 400.000X!
Table 2
\
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ENVIRONMENTAL ENTERPRISES, INC.

ANALYTICAL SERVICES DIVISION - LABORATORY
10183 Cincinnati-Dayton Rosd
c : Cincinnati, Ohio 43241

FACSIMILE TRANSMITTAL SHEET
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tinda Rieser Jason M. Lykins

COMPANY: . DATR:
ALTER Faciity-UC 02/14/2001

FAX NUMBER- TOTAL NO. OF PAGES INCLUDING COVER
(513) 556-3148 5
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‘ Findings of low recovery
mvestigation

Ourcent HMErorreview [0 prLease coMmeNT [ pLEASE REPLY [J PLEASE RECYCLE

Linda,
The following Microsoft Word document has aiso been e-mailed to : irieser@uceng.uc.edu
Thanks,

Jason

ez

Phone (513) 772-2818 or (800) 722-26138
Fax (533) 782-887¢0
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Table 2

This Total
P P ure Dilution Dilution
" 10.20/20m4, 100X
Q1mnt, of 100X / 10mL 1000X| _ 100,000X
L. Of 100 000X 7 10mi, 10X/ 1.000.000X
{0.20720mL, 100X
0. 1mi, of 100X 7 10mi_ | 10.000X] 1,000,000X
0.1g/20mb, 200X
10.1mi, of 200X / 10mt 10.000X, 2.000,000X]
0.05¢/20mil, 400X
19.01mL. of 400X / 10mL 1000X| 400.000X
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